,> 


Send 
For 
Your 


Exciting 
Monthly 


-_— Now 


: 
} Mail Free Post Card Below 


Needs No Stamp—No Envelope 


— See INSIDE !> 











No 
Postage Stamp 


Necessary 
If Mailed in the 
United States 








What’s new 
Buying tips 
How to use 


ss Permit No. 16850, P.L.&R., Chicago, Ill 


BUSINESS REPLY MAIL 
POSTAGE WILL BE PAID BY 
425 N. MICHIGAN AVE. 
CHICAGO 11, ILLINOIS 


First Cla 


ENCYCLOPAEDIA BRITANNICA 


Addressee 


r 
' 
! 
' 
' 
' 
! 
! 
! 
' 
' 
1 
' 
! 
' 
! 
' 
! 
! 
! 
1 
1 
! 
' 
! 
' 
' 
! 
' 
! 
' 
! 
' 
' 
' 
! 
| 
‘ 
1 
| 
1 
i 
! 
! 





ne a 


Come with 
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Simply fill in the post card below—clip it out—and 
drop it in the mail. It’s self-addressed, needs no 
stamp or envelope. We will send you— without 
cost or obligation—a copy of our beautiful new 
booklet containing an exciting preview of the new 
edition of Encyclopaedia Britannica. It’s yours 
absolutely free! However, this offer is necessarily 
limited, so please mail the post card today before 
it slips your mind. 
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JUST CLIP AND MAIL 
NO STAMPS NEEDED 


Exciting, full-color 
PREVIEW BOOKLET 


FREE 


ENCYCLOPAEDIA BRITANNICA, Dept. 41-H 
425 N. Michigan Avenue, Chicago 11, Illinois 


Mail 
ree 
0 


Card 
Today 


Please send me, free and without obligation, 
your colorful booklet which previews the 
new edition of Encyclopaedia Britannica. 
Also include complete information on how 
I may obtain this magnificent set, direct 
from the publisher, on the Book a Month 
Payment Plan. 


Name 
Please Print 


Address 


City Zone State 


Now available... direct to you from the Publisher 
BRAND NEW EDITION OF THE WORLD FAMOUS 


ENCYCLOPAEDIA # BRITANNICA 


cam<aciii111\\s>>>>>ae 


You Get All 24 Volumes Now...Pay Later 


On Easy... Book a Month Payment Plan 


@ Yes, the latest edition of 
Britannica—the greatest 
treasure of knowledge ever 
published—is now being of- 
fered on a remarkable direct- 
from-the-publisher plan that 
puts this world-renowned ref- 
erence library within reach of 
every family. All 24 volumes will 
be placed in your home NOW 
. you pay later on conven- 
ient budget terms. It’s as easy 
as buying a book a month. 
Savings Passed on to You 
You may wonder how we’re 
able to make this truly amaz- 
ing offer. First, because of the 
great demand for this magnifi- 
cent set, we have ordered a 
tremendous printing. This 
enormous printing materially 
reduces our costs and, under 
a remarkable direct-from-the- 
publisher plan, we pass these 
savings on to you. 
Thousands of Subjects of Practical Value 
In the brand-new edition of 
Britannica, you will find thou- 
sands of subjects that you and 
your family will refer to in the 
course of your normal day-to- 
day affairs. For example, 
you'll find special articles on 
household budgets, interior 


decorating, medicine and 
health, home remodeling, 
child care, adolescent prob- 
lems, rules and regulations for 
all sports, every kind of hobby 
; plus a treasure house of 
knowledge on all subjects. 
Useable information that can 
save you many dollars. 

New Edition is Profusely illustrated 
The new Britannica almost 
“‘televises’’ information with 
23,494 magnificent illustra- 
tions. But it does not merely 
show “attractive’’ pictures 
it is the work of 5,565 of the 
world’s greatest authorities. 

Britannica in your home 
can give you the broad knowl- 
edge that makes people listen 
when you talk, enabling you 
to speak factually and intel- 
ligently on the widest range of 
subjects. 

Essential for Homework 

For students, Britannica is 
indispensable. It is the largest 
and most complete reference 
set published in America. Its 
use develops the active, alert 
minds that bring success in 
school and later life. 

Britannica has always been 
the symbol of a good home. It 


is a treasure house of knowl- 
edge that can open a richer, 
fuller, more successful life to 
every member of your family. 
Preview Booklet Offered FREE 

Simply fill in and mail the 
postcard today, and we will 
send you without cost or 
obligation a copy of our 
beautiful new booklet which 
contains an exciting preview 
of the latest edition of Ency 
clopaedia Britannica. There is 
no charge — not even for post- 
age. It’s yours absolutely free! 

Incolorso beautifully etched 
it gives the illusion of a third 
dimension, you will see art 
treasures of famous museums, 
world landmarks, scientific 
wonders. Also pictured is the 
most magnificent scenery on 
the North American conti- 
nent, a cruise through France, 
the mysterious Orient, a Pa- 
cific island, and a rocket trip 
to the moon. 

Offer Limited 

Just as soon as we receive your 
postcard,we will send your free 
booklet. There is no obliga- 
tion, of course. However, this 
offer is necessarily limited, so 
mail the postcard today. 
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Exciting offer to new members of 


TOMMY DORSEY THE RCA VICTOR POPULAR ALBUM CLUB 


em | 
The great’ Dorsey 


YES INDEED! group of the late 30's 

’ TOMMY and early 40's. Fea 
DORSEY 
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ORCHESTRA 


turing Sinatra, Ber 
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Pipers. 12 selections 
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ing Moonlight Sere | 
nade, In the VU wn | 
Tuxedo Juneti 


meet a ot le ...if you agree to buy five albums from the Club during the 


Blues. Pennsylvania "xt twelve months from at least 100 to be made available 
6-5000, Fare 

Blues, Kalamazoo | brn exciting new plan, under the direction of the Book-of 

the-Month Club, enables you to have on tap a variety 

of popular music .. . and, once and for all, takes bewilderment 

BENNY GOODMAN out of building such a well-balanced collection. You pay far 

less for albums this way than if you buy them haphazardly 

For example, the extraordinary introductory offer described 

The King. his band 4bove can represent an approximate 33)4% saving in your 
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and Quartet, at their first year of membership. Thereafter you can continue to 

hag best; with gave up to 33 %. After buying the five albums called for in 
va. Hi ston, et P ~ . or 

Sine Sing Sing. p,, this offer, you will receive a free 12-inch 33!4 R.P.M. album, 

o’Clock Jump, Andthe With a nationally advertised price of at least $3.98, for every 
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. singled out as the album-of-the-month. If you want it, you 
hh kkk kkkeKeKkKkxs do nothing: it will come to you automatically. If you prefer 
in alternate—or nothing at all—you can make your wishes 
DUKE ELLINGTON known on a simple form always provided. You pay the 
nationally advertised price—usually $3.98, at times $4.98 

(plus a small charge for postage and handling) 
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‘ Book-of-the-Month Club, Inc., 345 Hudson St., New York 14, N.Y 


Please register me as a member of The rca Vu x Popular Albs ( 


ELLINGTON orchestra Bed Perdido. 


and send me the five-album set of Swing Classics, for which | 
$3.98, plus a small charge for postage and handling. I a 
other albums offered by the Club within the next twelve r 
of which I will be billed at the nationally advertised price 
at times $4.98 (plus a small! postage and handling charge 


need buy only four such albums in any twelve-month peri 


in a mellotone Tail, Main Sten 
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PS Readers 


Paging Gus Wilson 


How about getting Gus to sound off in 
a cracker-barrel discussion going on 
around here: 

1) An old-timer claims that his Model 
T Ford could go up a steeper grade in re- 
verse than in forward gear. Why? 

2) A school-bus driver says he shifts 
to neutral and coasts to a stop to let off 
passengers. If a student decides not to 
get off after he has shifted, he maintains 
he can’t shift back into gear until the bus 
comes to a full stop. How come? 

3) A young hot-rodder argues that a 
new car broken in slowly, then driven 
slowly for some time, will always be a 
slow car. True or false? 

W. J. KimMeEL., Brookville, Ohio. 


1) On a steep hill, the carburetor 
might well be higher than the under-seat 
gas tank. Result, in a gravity-feed system: 
no gas. Solution: reverse the car. 

2) A little know-how is needed here. 
Revving the engine and double-clutching 
would synchronize box and road speed, 
and permit an easy shift from neutral. 

3) You shouldn’t break in a car slowly 

consistently. Drive moderately for a 
while, then gun the engine a bit to load 
it, and vary road speeds when cruising. 


Defensive Driving Is Cheered 


I’vE recommended to the AAA that 
they reprint your article ‘How to Defend 
Yourself on the Highway” [Sept.] in 
their publication. As a contribution to 
public welfare, it seems too important to 
restrict by copyright. 

I have been driving since the Cadillac 
came out with four cylinders, each with 
a separate copper water jacket. But I al- 
ways gain from the advice of men who 
make a living by driving. We can all 
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TALK BACK 
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learn a lot about safe and skillful driving 
from race drivers, truckers and highway 
patrols. Now how about an article on the 
less obvious “Indian signs” that signify 
accident-prone situations? One I’m suspi- 
cious of: a cluster of cars on the turnpike 

HENRY STEVENS, Washington, D.C 


-Your article on defensive driving 
should be reprinted as a driver’s manual 
for distribution by every state 
vehicle department in the Union 

You mention the California Highway 
Patrol’s safety record of .19 accidents per 
100,000 miles—-a phenomenal feat consid 
ering the work they are engaged in. But 
you might also like to know that our driv 
ers have established a fleet record of .18 
accidents per 100,000 miles—the new Na- 
tional Safety Council record 

We have several drivers who have cov 
ered over a million miles without an ac- 
cident. These are the boys who haul those 
diesel monsters with 30-40,000-pound 


motor 


loads in one of the most highly congested 
areas of the country. 

Vicror D. OLup, 

R-C Motor Lines, Newark 


PS Subscription Pays Off 


CHEERS for your Home Owner’s Repair 
Section. The information is always valu- 


able and that article on the maintenance 

and repair of automatic washers { Aug. | 

was worth a whole year’s subscription. 
CALVIN JONES, Spokane. 


Car Dealers Applaud New Law 
ARTICLES that tend to discredit all au- 
tomobile dealers [‘‘What the New Car 
Price Law Means to You,” Sept.] are 
very unfortunate. They only prejudice 





How we retired in 15 years 
with *300 a month 


We're having a wonderful time, 
Betty and I. We’redoing allthe 
things we’ve always dreamed 
of doing 
Summers, we pack the car and 
take trips. And it’s all thanks 
to a check for $300 that comes 
by mail, as regular as clock- 
work, every month! 

Luckily for me, I was only 
forty when Betty began to 
worry about our future.” You're 
going to want to slow up in a 
few years,’’ she’d say. And I'd 
laugh. Because I felt fine. ‘But 
you won't always want to 
work,”’ she’d say. ‘Well, I still 
have fifteen good earning years 
ahead of me,’’ I'd answer 

But one day she stopped me. 
She asked me how much I'd 
earn in the next fifteen years 
—not counting raises. | did 
some quick arithmetic, multi 


We enjoy our home. 


TA ‘ tas 


PHOENIX MUTUAL 


Retirement Income Plan 
GUARANTEES YOUR FUTURE 


OVER 100 YEARS OF LIFE IN 


FOR BUSINESS AND FAMILIES 


RANCE PROTECTION 


plying my salary by fifteen. It 
ranupintosix/figures! | grinned. 

Betty wasn't impressed. 
“How much of that do you 
think we'll save?’ she asked. I 
had to be honest. We were al- 
ways paying off on a new car 
or a radio, or going places. “A 
thousand or two,’ I admitted 

“That's just our trouble,”’ 
she said. ‘“‘We can’t seem to 
save. You ought to take out 
one of those retirement income 
plans right now.” 

So I looked into the subject 
and discovered the Phoenix 
Mutual Retirement Income 
Plan. It was a way I could 
make part of my salary nou 
buy me a retirement income 
later. All I needed was to start 
in time. With a Phoenix Mu- 
tual Plan, I could get a check 
for $300 a month for life, start- 


Na me 


when I 
reached fifty-five. | applied im- 
mediately and qualified 


ing in fifteen years, 


The big day came fifteen 
years later, when our first 
Phoenix Mutual monthly 
check for $300 arrived in the 
I] retired. Now Betty and 
I are having the time of our 


lives 


mail 


with no money worries, 


Send for Free Booklet 


Assum- 
young 
enough age, you can plan to 
have an income of $100 to $300 
a month or more starting at 
60, 65 or older. Send 
the coupon and receive, by mail 
and without charge, a book- 
let which tells about Phoenix 
Mutual Plans. Similar plans 
are available for women. Don’t 
delay. Send for your copy now. 


This story is typical 
ing you qualify at a 


age 55. 


PuHoentrx Murua Lire Insurance Co 
279 Elm Street, Hartford 15, Conn 

Please send me, without obligation, your free 28-page book 
showing new retirement income plans 


Plan for Men 


Plan for Women 
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WORLD'S THINNEST 


UTILITY PLIER 


An amazingly versatile tool. 
Its unusual thinness, extreme 
strength and exceptional 
gripping power are equalled 
by no other 12 ounce tool. 
The reason is illustrated be- 
low. 
Grips flat, square, hex or 
round objects. Jaws are 
adjustable to four 
positions up to 11” 
capacity. Rust resist- 
ant zinc plating. 


“CRESTOGRIP” 
PLIER No. P210 
$3.00 RETAIL 





COMPARE 


THESE ACTUAL DIMENSIONS 


TAPERED Jaws 
JAWS 


GRIPPING AREA 


COMPETITIVE CRESCENT 


LAP JOINT BOX JOINT 
UTILITY PLIER UTILITY PLIER 


CRESCENT TOOLS 
Give Uinge To Work 




















Crescent is our trade-mark, registered in the United States and 
abroad, for wrenches and other tools. Sold by leading distributors 
ond retailers everywhere and mode only by 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
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the buying public. I think you’ll agree 
that the great majority of dealers are 
sound, ethical businessmen who are not 
attempting to deceive or cheat the public. 
As in any industry, there is a small mi- 
nority who do attempt all the tricks in 


the book but—again as in any industry 
they eventually go out of business. 

The new labeling law had the unani- 
mous and enthusiastic support of the Na- 
tional Automobile Dealers Association 
when it was introduced in Congress. In- 
deed, the president and many outstanding 
members testified in behalf of the bill. 
They are delighted that it is now law and 
welcome it because it will help the ethical 
dealers and will deter the unethical ones. 

Boyce Tope, Exec. V.P., 
Detroit Auto. Dealers Assn., Detroit. 


Caught with Our Paints Down 


Your report on aluminum roof paints 
Aug.| interested me so much that I went 
right out to buy some of this roofing in a 
can. But when I tried to find the New 
York manufacturer you mention, I 

couldn’t locate him. What gives? 
MEL JOHNSON, Brooklyn, N.Y. 


Sorry, this maker moved and we didn’t 
get the word prior to press time. At the 
moment, the nearest manufacturer to the 
N.Y. area is the North Jersey Paint Co., 
Wallington, N.J. For a complete list of 
makers, write the Aluminum Co. of Amer- 
ica, Pittsburgh, Pa. 


Tip for 1960-Car Designers 


Boy, what a drooly flock of new gadg- 
ets on the ’59 cars! The rear-view mirror 
that flips when it’s stabbed by an over- 
taking headlight beam | Oct.] is the most. 

If Detroit runs out of ideas for clever 
doodads like this, I have one to suggest. 
Mine isn’t nearly as glamorous, and it’s 
stolen from ancient steamship practice. 

Aboard ship each running light has two 
filaments—if one burns out you switch to 





WHAT HAPPENS WHEN A MAN 
DECIDES TO DO SOMETHING 


ABOUT HIS FUTURE. 


The proven rule of “learn more to earn more” 
took M.E.F. 
of truck driver to that of an accounting executive 
in sixteen months. Listen to what M.E.F. says: 


name on request) from a position 


“T was driving a truck —working long hours 
and not making much money. I had a burn- 
ing desire to better myself in life, and decided 
to enroll with LaSalle. I went along driving 
my truck days and studying nights and got 
my first break after completing 35 assign- 
ments. I took a cost accounting position 
Within one month after starting full-time, | 
received my first raise, thereafter followed 
more. One of the greatest thrills of my life 
came just nineteen months after I started 
with LaSalle. When our firm opened up a 
branch office, I was assigned to take charge 
of the Accounting Department and my salary 
has doubled.”’ 


M.E.F. took a proved road to success—and 
his letter is typical of the thousands we have in 
our files from men and women in all walks of life. 


YOU DESERVE SUCCESS 
There is no reason why you can’t win success 
through LaSalle’s Accounting Training. Today 
the demand for good accountants far exceeds 
the supply. This spells real opportunity to the 
man who is prepared. 


You need no special talents to become a suc- 
cess in Accounting. You do not even need a pre- 
liminary knowledge of bookkeeping. All you need 
is the will to work—to achieve success perhaps 
years sooner. 


Under the LaSalle Problem 
Method you can acquire a thor- 
ough knowledge of Accounting 
—you can master its funda- 
mental principles—become ex- 
pert in the practical application 
of those principles. You learn 
by doing—without losing any 
time from your present work. 
You train directly under the su- 
pervision of a competent staff 
of Certified Public Accountants 
and accounting experts. 


TWO FREE BOOKS 
We offer you a FREE SAMPLE LESSON so 
that you can prove to yourself that you can master 
Accounting —quickly, thoroughly —in spare 
time at home. You'll see exactly how LaSalle’s 
famous “problem method” works .. . how you 
are led step-by-step through actual accounting 
work—learning by doing and not by study of 
theory alone. Along with the sample lesson you 
will receive FREE the valuable book, “‘Oppor- 
tunities in Accounting.”’ It explains how we 
train you from the ground up—or from where 
you are now—according to your individual needs. 


Send the coupon RIGHT NOW. Don’t lay it 
aside and say you'll do it later. It can be the 
means of your SUCCESS—perhaps larger suc- 
cess than you have ever dreamed. At least it’s 
worth considering. 


ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


LaSalle Extension University 
= —A Correspondence Institution 
Dept.1283H 417 S. Dearborn St., Chicago 5, lil. 


Please send me, free of all cost or obligation, a 
sample lesson in Accounting 
illustrated book, “Opportunities in Accounting.” 


also, your latest 


Name 
Address 
City, Zone, State 
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Over 100,000 top pay jobs are open for | 


Auto Mechanics 


Now it’s easy to train quickly at home 














YOU'VE GOT IT “MADE” 

WHEN YOU LEARN THIS TRADE! 

A national magazine \ ay mm (| — 

reports, “100,000 mechanics (~=\ ° | f, 

are needed by the motor Tee /x 

industry. If you qualify, you \ 

can go straight to the top.” 

The vice-president of one of me oe, 

“big three” says, “Technicians not only have excel- 

lent security but can count on good pay and pro- 

‘motion.” Don't let lack of training keep YOU from 

becoming a success! Learn to become a mechanic at 

home in spare time. Find out how by filling out and 

mailing coupon below. No cost or obligation. 

Get Experience Using Tune-Up Kit & Tools 
~ (included with training) 


CTI sends you a Tune-Up Kit, the kind that skilled mechan- 
ics use to locate engine troubles. You receive a compression 
Tester; Vacuum Gauge & Fuel Pump Tester; Ignition Timing 
Light; portable steel case. You also get mechanic's tools, 
including socket set. You acquire experience using kits 


DIESEL MECHANICS OR BODY-FENDER REBUILDING 


is yours at no extra cost. Only CTI offers this extra choice. 
You get fully-rounded training in all three fields 


Many Students Earn Money as They Train 


Many students earn extra money fixing cars. Some work ‘‘on 
their own,” others take part-time jobs in local shops. They 
adc to their experience — often make enough money to pay 
tuition and buy equipment. A large number have gone in 
business, made good. Mail coupon for full information— 
Commercial Trades Institute, Chicago 26, Ill. 
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the other. You hear a buzzer when a fila- 
ment burns out and opens the circuit. 

From the look of our nighttime road- 
scape, I'd say this could be useful. Of 
course it would kill that famous line: 
“But officer, it happened just a few min- 
utes ago.” 

C. A. Speer, Anna Maria Island, Fla. 


Who’s a Moron? 


READ about those smart electronic ro- 
bots that are going to take over the intel- 
lectual grind [‘““The Month in Science,” 
Oct.| and was aghast: 

“Today computers are morons 


> eee 


new intelligent machines will not need 
instructions” or “even need to know pre- 
cisely what the job is.” What does that 
make me? 

Then I turned the page: “Perceptron 
learned to tell right from left after only 
100 trials.”” Now I feel fine. 

R. E. West, Passaic, N. J. 


String Wrap for Leaks 


UsincG cotton string to stop leaks in sink 
fittings [‘‘Budget Savers,’ Sept is a 
good dodge, but you might add a point: 
Coat the pipe threads and the string with 
the grease used on automobile water 
pumps. This greatly improves the joint 
and retards corrosion. 

H. C. APPLEGATE, Troy, Ohio. 


Breathing Back a Life 


I HAVE used the mouth-to-mouth tech- 
nique of resuscitation [“The Month in 
Science,” Aug.] on infants, but I question 
whether the mouth can be made to cover 
both the nose and the mouth of a child of 
any great size. A mask to eliminate in- 
timate mouth-to-mouth contact has been 
developed at the Rosewell Park Memorial 
Institute, Buffalo, N. Y. and its use also 
simplifies resuscitation of larger persons. 

B. C. Gwinn, M.D., Athens, Pa. 


_.. You say mouth-to-mouth breathing 
is superior to manual techniques of life- 
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saving. I can understand how this might 
be true in cases of suffocation or electrical 
shock, but how does this method get rid 
of water in the lungs of a drowning vic- 
tim? Certainly the “pat him firmly on the 
back”’ step is not necessarily going to do 
a very thorough job of this. 

R. N. Jones, Reading, Mass 


Death by drowning is suffocation. In 
describing manual artificial respiration, 
the Encyclopedia Britannica says: “The 
rescuer should not attempt to remove wa 
ter from the lungs, but should give arti 
ficial respiration at once.” 


Pro Okays Long-Distance Dialing 


I ENJOYED “Do-It-Yourself Long-Dis 
tance Dialing” |Sept.|. I have spent 35 
happy years with the N.Y. Telephone 
Company and, as a switchman, it is my 
pleasant duty to maintain the dialing 
equipment covered s6 well by Don Whar- 
ton. 


W. J. ALBERT, Freeport, N.Y. 


The Constant Screwworm 


Sounps like the Government is screwi- 
er than the screwworms they’re trying to 
make commit race suicide [““The Month 
in Science,” Oct.). 

After they catch 
them, they sterilize 
them with atomic 
rays and release 
them. Once they’ve 
got ’em, wouldn’t it 
be simpler to stop 
fooling around with 
rays (and my tax 
money) and just 
stomp on them? 
That way there 
wouldn’t be any baby 
screwworms either. 

J. T. Jackson, Newark, N.J. 


Ah, but they can’t catch all the males. 
And remember, the female mates one time 
only, and after she accepts a sterile mate, 
no untreated male interests her. 


Small-Car Fans Ride Again 


Next time I buy a car, it will be a 
Volkswagen—or the simplest practical 
car I can find. I happen to be one of 
those Joes—a salesman by occupation 
who needs a car but can’t change a spark 
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Francis Bacon Benjamin Franklin Isaac Newton 
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Why were these men great? 


How does anyone—man or woman— achieve 
greatness? Is it not by mastery of the powers 


within ourselves ? 


Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 


Benjamin Franklin, statesman and inventor 
. . . Isaac Newton, discoverer of the Law of 
Gravitation Francis Bacon, philosopher 
and scientist . like many 
other learned and great men THIS BOOK 
and women... were Rosicru- 
cians. The Rosicrucians (NOT 
a religious organization ) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annually 
to all parts of the world. Ad- 
dress: Scribe A. R. L 
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San Jose (AMORC) California, U.S.A, 


rm ————SEND THIS COUPON 
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plug. What happens to a guy like that? 

He buys the 1958 output of one of the 
Big Three that looks swell on the show- 
room floor and later he finds out what 
he’s got: a monstrosity that demands su 
perpremium gas, four-barrel 
carburetor that needs semimonthly ad 
justment and gives him a big 10 m.p.g 
This he needs! He’s got a 10.5:1 com 
pression ratio that eats up a set of plugs 
every 5,000 miles. And he’s got four muf 
flers (okay, so two of them are called 
resonators). This, too, he needs! 

What he’s really got is a headache, and 
admittedly it’s his own fault. But this 
Joe “‘ain’t going to do it again.” 

A. R. Aucust, Englewood, N.J 


carries a 


In all the talk about the reasons 
for the influx of small foreign cars, no 
body mentions the forgotten Americans. 
These come in three varieties: 

1. People who were satisfied with the 
economy of the old, smaller cars, and 
were compelled to turn to imports 

2. People who live in old cities with 
narrow streets and tight turns. 











3. People who liked the larger cars 
but couldn’t (or wouldn’t) lay out cash 
to alter old driveways and garages. 

H. WayNnE Moyer, Forest Hills, N.Y. 


Award News Reaches Africa 


CONGRATULATIONS on having won the 
Benjamin Franklin Award for your series 
“Straight Talks to Parents.” 

I am a member of the American Li- 
brary, operated by the U.S. Information 
Service at Nairobi. Some time back they 
lent me the March ’57 issue which car 
ried the first article, but I have been 
unable to get the later ones. Are reprints 
available? 

GULAM HUSSEIN DHANIDINA, 
Nairobi, B.E.A. 


Although our supply of reprints has 
been exhausted by popular demand, a file 
copy is on its way to Africa. 
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The month in science 
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Rockets, gravity and space. Even the all-knowing U.S. Air Force 
gets mixed up occasionally on space facts (as it did last fall, when 
Pentagon press agents bloopered that the Pioneer moon rocket 
“escaped the Earth’s gravitational field”). No wonder ordinary 
untechnical citizens go glassy-eyed when terms like escape 
velocity and apogee are thrown at them. Here are the hard facts 
of moon travel: 


How far out does gravitation go? On and on and on. The Earth’s 
attraction decreases as you get farther from its center, following 
the “inverse-square law.” At 4,000 miles altitude it is one-fourth 
as great as at the Earth’s surface, at 8,000 miles one-ninth as 
great. It never gets to zero—but between Earth and moon 
(216,000 miles up) is a point of no return, where the moon’s 
gravitational force becomes greater than the Earth’s. 

How can you escape gravity? Blast off Earth so fast that your 
momentum keeps you going forever (or until some other gravi- 
tation catches you). The backward pull of Earth’s gravitation 
always slows you down, but less and less as you get farther and 
farther away, so that it never quite overcomes the forward 
momentum. This escape velocity is 25,000 m.p.h. (for a start 
from the surface of Earth). Once you hit that speed, you are 
free of the Earth and can coast forever. 

Are such fantastic starting speeds necessary for space travel? 
No. A slow, steady thrust of power, just enough to keep the 
rocket rising, but continuous during the trip, would work as 
well, scientists say. This may be possible with atomic engines 
[PS, Oct.]. But with present rockets, which soon burn out, the 
only practical method is to start like a jack rabbit, then coast the 
rest of the way. 

Would a rocket take a direct path to the moon? Or would it 
spiral out, circling with the Earth’s daily rotation? The course 
is direct, and not a spiral. Here’s why: The firing is timed so 
that the Earth slings the rocket off toward the moon. That way 
the Earth’s rotational velocity adds to the rocket’s velocity and 
helps it along on its course. 

How come space vehicles don’t burn up on ascent, yet do burn 
when they fall back to Earth? Acceleration is slow at first, so 
that the rocket does not hit top speed until it has left the Earth’s 
dense atmosphere. The situation is different on the return. Then 
the rocket falls faster and faster as it gets closer to Earth. It is 
at top speed when it hits the dense air, and friction burns it up. 


A new plastic is bouncing into your life. The name is urethane 
(rhymes with you're a pain). It’s been around for a while, mostly 
as padding of one kind or another (see PS, Aug., for around-the- 
house uses), but development of a new formula—cheaper and 
better—has now kicked off big-scale production. 

Behind urethane’s promise is its amazing ability to assume almost 
any form you want. It can be paint, glue, solidified foam (light 
or heavy, soft or rigid), rubbery plastic. Doctors even use it 
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to cement broken bones together so that patients can discard 
crutches sooner. The urethane is harmless, and is gradually 
dissolved by the blood as the fracture knits. 


The lightweight, soft foam is now getting a big play commer- 
cially as a replacement for foam rubber. You'll feel it soon in new 
sofas, mattresses and car seats. Urethane’s advantages: 

> It gives, soft as a cloud, but doesn’t bounce back the way latex 
does. This is essential for safety padding in cars, also makes 
mattresses and cushions feel more comfortable. 

> It is lighter than latex (by a third). 

> It doesn't slip inside fabric covers. 

> It is very strong—you can stitch it and it won't tear. 

> It is tough: fire-resistant, unharmed by washing or dry-cleaning. 

> And the big thing: It is often cheaper than latex. 


Main disadvantage so far: trouble with the molding process. 
Urethane foam now comes in slabs, which are cut to size, leaving 
flat surfaces and sharp edges. Crowned, rounded-edge shapes— 
latex is available that way—would be better for cushions. 
Other properties of urethane give it the job-winning edge in a 
strange assortment of uses. For instance: 

> Ciothing. Urethane is such a good cold-stopper, and so light in 
weight, that it makes an excellent lining for coats, jackets, even 
kids’ snow pants. 


> Paint. A deck paint made with urethane is so tough that spiked 
golf shoes don't scratch it. Permanently scratchproof furniture 
finish is another possibility. 


> Tires. Urethane has five times the abrasion resistance of rubber. 
Experimental tires lasted 100,000 miles—the life expectancy of 
a car. And urethane heels should still look new when the shoes 
are worn out. 


> Insulation (refrigerators, house walls). Important here, besides 
cold-stopping and light weight, is the “foam-in-place” technique. 
You can mix the chemical powders with water and actually 
manufacture the insulating foam right in the space to be in- 
sulated—the hollow inside a refrigerator door, for example. The 
stuff foams up and sets in a few minutes, precisely filling the 
cavity. The method is already used to fill buoyancy chambers 
in “unsinkable” boats. 


Asian flu again. Watch out for influenza this month. Experts at the 
U.S. Public Health Service expect it to reappear about now, but 
only in specific local areas, not nationwide. It won't be as severe, 
either, as the epidemic last year, which sent 80,000,000 aching 
people to bed and nudged the overall death rate up. 
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TRAIN FOR OPPORTUNITY FIELD OF 


ELECTRONICS 


ON REAL EQUIPMENT 


IN THE NEW SHOP-LABS COYNE 
, OF 


LARGEST, OLDEST AND 

BEST EQUIPPED 

ecceorre, a Th 
KIND IN U.S. Pit A | To 


This fireproof building is occupied entirely by Coyne 
and houses the NEW COYNE SHOP-LABS with 
over a quarter of a million dollars worth of Equip- 
ment. Thousands of successful men have trained at 
Coyne. There is no substitute for Coyne’s wealth 
of experience 


OPPORTUNITIES IN ELECTRICITY-ELECTRONICS 


Train the Coyne way for a better job in Electricity- 

Electronics—a field that offers a world of opportun- 

ities now and in the years ahead. In industry —in the 

home — Electricity and Electronics are playing a vastly 

greater role than ever before. New developments and 

rapid growth are creating increasing job opportunities. 

Automation Electronics—one of the more recent ap- Be ’ { 

plications of Industrial Electronics to manufacturing : 

processes — promises to create additional demands for TELEVISION—RADIO ELECTRONICS 


trained Electrical-Electronics men such as we have Great opportunity for a good job or your own business in one 
never seen. Electrical-Electronics Training can be of America’s fastest growing branches of Electroni 
pan . . stations by the hundreds new sets by the millior 
taken separately or combined with Television-Radio now Color TV all means greater opportunities 
training. Send coupon for more information. Service. Separate courses in Radio-Television or 
tion with Electricity-Electronics available 


Training in Refrigeration and Electric Appliances can be included. 


YOU TRAIN IN CHICAGO—Learn the easier practical way in the s E N D iz  @] R F be B b i Oo @) K ! 


NEW SHOP-LABS of Coyne in Chicago. Shop work plus technical Mail coupon in envelope—Paste on Postal Card 

training. No advanced education or previous experience needed or write to address below for 48 Page Illustrated .< 

Lifetime Employment Service to Coyne Graduates Book Guide to Careers’ and ali the facts 
Whether you prefer Electricity. Television-Radio 

START NOW—PAY LATER VETERANS OR NON-VETERANS or Combined Electronics Training this book de 

New liberalized credit terms and Coyne training is offered to Vet- scribes ail training offered 

Finance Plans. Pay most of tul- erans and Non-Vets alike. We'll Information comes by mail. No 

tion after graduation. Part-time send Bulletin giving full informa- obligation and no salesman will call 

employment service to students tion. Send coupon for details 


“fermen y 
Tee vis 


all 


Coyne Electrical School, 
| Dept. 98-4A, New Coyne Building 
| 1501 W. Congress Pkwy., Chicago 7, III. 


Send FREE BOOK, “Guide to Career and detail 
training you offer 


1. You aretoid the how and 2. You're shown how to do 3. You do the jobs yourself | 
why of each job it by trained instructors on actual equipment Name __ 





B.W. COOKE IR., President ‘4 | Address__ 
ELEcCTRicaAat scwHoot | 
Chartered As An Ed 4 itution Net For Profit es . State 
1501 W. Congress Parkway, Chicago, Dept. 98-44 (1 understand no Salesman will call.) 
ELECTRICITY © RADIO © TELEVISION © REFRIGERATION * ELECTRONICS neice ln ila cs eerie enii ee ieee 





DECEMBER 1958 17 





You ought to know... 


Was your car-insurance tab “‘packed’’? If so, money may be due 


you—as much as $125 if you stretched payments over three 
years. The pack rated you a Class II risk—the penalty rate for 
young drivers. You paid 35 percent too much if no one in your 
family is under 25. 

Congress cracked down on this racket a couple of years ago when 
it got wind of heavy company profits—reaped particularly by 
auto insurers tied in with finance companies. A look at some 
books showed 80 percent and more auto owners classed as high 
risks—figures that don’t jibe with a nationwide average of 15 or 
20 percent of drivers in this group. 

Red-faced officials did a feeble refunding job. Of the $25-million 
rake-in, only $8 million was returned. Many states were guilty 
of official cover-ups, insufficient publicity, and gobbledygook 
form letters contrived to confuse the car owner. Senator Mike 
Monroney (Dem., Okla.), chairman of the subcommittee on auto 
marketing, promises a complete wrap-up this session. Pending 
may be: 1) a look at excess charges in tie-in life-insurance deals; 
2) federal rate regulation to curb state laxity. 

Take a look at your contract. Best bet if you've been victimized: 
Contact your local Better Business Bureau. 


What's headed your way in ’59? Here's what wind-sniffers see for 
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the coming year: 

. «+ more pushbuttons: Cars sold poorly in 58, but power- 
fully. Take power steering. A record one out of every three ’58s 
had it. You can expect an even-steven split in 59. Around the 
corner may be power-operated doors, hoods, sliding tops, even 
vibrators to wake sleepy drivers. 

. «+ power mowers: They'll come down in price in ’59, with 
some showing distinct improvement. Lawn-Boy’s Quietflite will 
offer real noise control for the first time, with a shock-mounted 
engine, fiberglass-insulated hood, enlarged muffler. 

... new ways with old cottons: You may be able to take 
‘em to the cleaners in 59 and get them wash-n-wear treated. 
The resin-treating process works; what remains are some eco- 
nomic wrinkles. 

. « » improved synthetics: A new variety of Dacron can 
combine with heavier fibers for wash-’n-wear winter suits .. . 
Competing with old Dacron next spring will be Kodak’s new 
lightweight synthetic, “Kodel.” The polyester fiber has the usual 
quick-dry, wrinkle-resistant features plus higher heat resistance. 
- » » new lamps for old: Your tear-drop bulbs may be gone 
if lamp men have their way. In their place: barrel shapes. In- 
candescents will have greater glare-resistance, more color. Elec- 
troluminescent (panel) lighting, dribbling to market in the past 
few years in the form of radio and clock faces, will try for a 
greater splash in 59. (A phosphor layer sandwiched between 
the plates of a condenser converts the electricity stored by them 
directly to light.) Westinghouse will sell a plug-in‘ night light 
that lies flat against the wall and will run for about a year on less 
than a penny’s power. Sylvania E-L may appear on dashboards 
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BINOCULARS 
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Heavy duty construction. 7, Extra 
large 44 m.m. optic system—gives you 
33 more power 16 times area 
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es, now you can enjoy thrilling views 
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BUY DIRECT FROM WORLD'S LARGEST 

IMPORTER OF GERMAN BINOCULARS 

SEEING IS BELIEVING! One 
look thru this new, extra powerful 
1959 POWERHOUSE will convince 
you. That’s why we will send one on 
10 DAY TRIAL. 100 satisfaction 
guaranteed or money back quick! 
Rush coupon now and get valuable 


5-piece $1.98 Microscope Kit FREE! 
DELUXE MODEL REG. 14.98 ONLY $3 MORE 
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50 X MICROSCOPE 
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You ought to know... 


of 60 models for one of the Big Three—eliminate a score of 
miniature bulbs. In the offing: E-L picture windows and drapes 
regulated for color by a dial. 


. »» foaming aluminum: Trapped air bubbles in metal will 
help it outfloat wood. 


. « » painless tooth-filling: Experimenters are pouring a 
liquid plastic into cavities these days. It sets in a few seconds, 
needs no prior drilling. 


..- Americanized wine: California wine-growers say there’s 
nothing wrong with their pressings except that Americans don’t 
drink wine. They're playing around with secret herb flavors and 
extracts (mainly citrus) that'll give a new oomph. 


Tiffany’s, anyone? For harried husbands faced with Christmas-gift 
dilemmas, POPULAR SCIENCE offers here its “Compleat Gyde 
to Diamond Buying”: 

First advice: Go to a reputable dealer. To judge a stone’s value 
consider these four things (listed in order of importance): 
Color 

> Your naked eye can't detect “pure whiteness.” Dealers color- 
match new stones against a fixed set, reject all but top grades. 
Color tinges greatly decrease value. 

> Beware the “blue-white” label. It’s meaningless. 

> To get some idea of color, look at the stone on its side (too many 
facets on top distort). Hold it over white paper, use north light, 
free from sun. 


Perfection 

> You can't judge flawlessness unless you use a jeweler’s loupe— 
the familiar magnifying eyepiece. If a stone passes 10-power 
loupe inspection it’s called “perfect.” 

> Deviations are ranked according to location, depth and color. 
Light scratches near the edge are not as serious as carbon spots 
near the center. 
Cutting 


A well-cut diamond should glitter—good cutting helps it reflect 
a maximum of light. Craftsmen smooth and polish, remove flaws, 
try to sacrifice as little weight as possible. (The weight of 
the stone is measured in carats: 
1 carat=.2 gram; 1 point—.01 
carat.) ; 
Round-cut diamonds have 58 fac- 6 
ets. Other cuts may have more or 
less. Remember: For the same 
weight, some shapes (pear, mar- 
quise) will look larger. 
Proportion 

> There should be a balance in the 
way a stone is cut relative to its 
size and_ thickness. Illustration 
shows correct proportion for a 
round-cut. 
rit 
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Superior’s New Model 70 UTILITY TESTER® 


FOR REPAIRING ALL 
ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES -TV TUBES 


As an electrical trouble shooter the Model 70: 


@ Will test Toasters, Irons, Broilers, 
Heating Pads, Clocks, Fans, Vac- 
uum Cleaners, Refrigerators, 
Lamps, Fluorescents, Switches, 
Thermostats, etc. 


@ Will measure current consumption 
while the appliance under test is in 
operation. 

Incorporates a sensitive direct- 
reading resistance range which will 
measure all resistances commonly 


ments, inter-element shorts, burned 
‘out tubes, etc. 

Measures A.C. and D.C. Voltages, 
A.C. and D.C. Current, Resistances, 
Leakage, etc. 





used in electrical appliances, 
motors, etc. 

Leakage detecting circuit will in- 
dicate continuity from zero ohms 
to 5 megohms (5,000,000 ohms) 


As an Automotive Tester the Model 70 will test: 
@ Both 6 Volt and 12 Volt Storage Batteries @ Generators @ Starters © 
Distributors @ Ignition Coils @ Regulators @ Relays @ Circuit Breakers 
@ Cigarette Lighters @ Stop Lights @ Condensers @ Directional Signal Sys- 
tems @ All Lamps ond Bulbs @ Fuses @ Heating Systems @ Horns @ Also 
will locate poor grounds, breaks in wiring, poor connections, etc. 


= my INCLUDED FREE!! 
This 64-poge book— tical - 
’ Hed ty -5 sloctriclty. emte 


h tester's cord tn « cur- doing. 


um = Small electric fan motor indicates ‘ ° 
rent consumption of appl ~ Aya a - 4, Just read the following porfial list 
of contents: 


cord ts connected to receptacle on 
panel This typicsl iron takes 7 
amperes (Good) 


e What is electricity? « Simplified 
[eo] — 
l= 

4 


\\) version of Ohms Law e What is 
\% wattage e Simplified ttag 
( - charts « How to measure volt- 
- age, current, resistance an 
a —_— leakage e How to test all electrical appliances r 
motors using a simplified trouble-shooting techniq 
e How to test all TV tubes; also simple procedure for 
determining which specific tube (or tubes) is causing 
transformer res how to the trouble 
5 ee Sees © ae © e How to trace trouble in the electrical circuits and 
parts in automobiles and trucks 


Model 70 comes complete with above $ 8 5 
book and test leads. Only ... 
Test Auto Puses Test Storage Batteries Test Circuit Breakers 


READ THIS! READ THIS! READ THIS! 
You don’t pay for the Model 70 until AFTER you have examined it in the privacy of your home! Model 70 is 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try it for 10 days before you 
buy. If completely satisfied 
then send $3.85 and pay 
balance at rate of $4.00 per 
month for 3 months—No 
Interest or Finance Charges 
Added! If not completely 
satisfied, return to us, no 
explanation necessary. 


Manuel supplied with Model 70 








Test Oenerators 





MOSS ELECTRONIC, INC. 

Dept. D-545 3849 Tenth Ave., New York 34, N. Y. 

Please rush me one Model 70. If satisfactory | agree to pay $3.85 within 
10 days and balance at rate of $4 per month until total price of $15.85 
plus postage is paid. If not satisfactory, | may return for cancellation of 
account. 


Name __ 


Address _ 


r—------- 





Learn at Home 
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tion, record, experience back up 
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Dept. BN&, Washington 16 
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—— NEVER AT THIS LOW PRICE! —— 


GENUINE T5O-POWER 
EXIT TELESCOPE 


with Achromatic Lens and 
4-POWER FINDER attached 


EXTRA BONUS GIFTS: 
* 273 page book, 
“Handbook of 
the Heavens’ 
. > Star Finder 


. 220X & 400X 
Eyepiece lenses 


5 Megnifcations 1@X—35X—63%—85X—150X 
ACHROMATI( rang 
and Bort SHOWS p ano #.. 











ALSO SPECIAL 40X—80X—120X 
TELESCOPE WITH TRIPOD 


SD. 95 


POST PAID 








Dept. PST-31, CRITERION MFG. CO., 331 Church St., Hartford, Conn. 





=} Tan SKINS, make up FURS 


Be a Taxidermist. Double your hunting fun. We 
teach you etHome. Mount Birds, Animals, Fish, 
jeads, common specimens. Fun and profits. Decorate 
home and den MAKE MONEY. Mount game. tan fo 
others. Big profits in spare time ITE ‘tovay. 
100 game pictures in 
Hunters get your copy, It's FREE BOOK 
Now Free. Send post card. State your AGE. 
NORTHWESTERN SCHOOL OF TAXIDERMY 
Dept. 2612 Omaha, Nebraska 





college graduates 
get ahead faster! 


You see it in your own city 
advance more rapidly. Grasp your chance for a better life 
Industrial growth . . . automation technical advances create 
career opportunities for engineers, accountants, management ex- 
perts. Share rewards awaiting college men. Important firms visit 
campus regularly to employ Tri-State gor graduates. Start 
any quarter in this world-famed college. Approved for veterans 


Bachelor of Science degree i in 27 months 


In Me 


They have higher incomes 








INVENTORS 





how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 


A specially prepared booklet entitled ‘‘Patent Guide for 
the Inventor’’, containing detailed information with respect 
to patent protection and procedure, together with a ‘Record 
of Invention”’ form will be promptly forwarded to you without 
obligation upon request. 





CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


82-M DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D.C. 
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Make your interest in 


AUTO MECHANICS 


YOU GET AND KEEP ALL THIS EQUIPMENT 
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Motor Analyzing Set Top 
contains Standard En 
gine Vacuum Fuel Pump 
Tester, Remote Starter 
Switch, Modern Timing 
Light, Standard Compres 
sion Tester. Plus com 
them pact carrying case & 
instructions 


Complete set of profes 
sional tools and All 
Metal Tool Box. Same 
top-quality equipment 
used by expert me 
chanics everywhere. Use 
them, display 
proudly 


Quality Socket 
Wrench with Fittings 
Real professional tools 
you'll use during your 
fetime career in repair 
ing all types of engines 
from foreign cars to big 
diesel jobs 











Nearly 60 million cars and trucks on our roads! If you 
could talk to owners of garages, service stations 
and car dealerships (as we do every day), you'd 
realize America's DESPERATE NEED FOR 
TRAINED MECHANICS. 

Take your choice—One modern course prepares you 
for Auto-Mechanic jobs, Airplane Mechanics, Farm 
Machinery Repair, all Diesel Jobs, Experimental 
Labs, Government Work, Engine Specialties, etc. 
A qualified, ALL-AROUND Mechanic always has 


a good job 
Every phase is Shop-Tested! Streamlined lessons, dia- 


grams, manuals are easy to understand. Earn as you 
learn. Free Graduate Employment Service 





RESIDENT TRAINING AT LOS 
ANGELES! If you wish to take 
Resident Training at Los An- 
geles, in our big, modern Shops 
& Labs, check special box in 
coupon for full information. 
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<%= NATIONAL SCHOOLS 


ne © Los Angeles 37, California 
“— 


FREE! 
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Beauty by 
Colorcrete 
Can Earn 
High Incomes 


Beautifying buildings by Colorcrete is a business 
opportunity awaiting men of modest capital 
everywhere. Owners of homes, stores, motels, 
schoo!s — almost any type of construction—are 
looking for means to give lifetime eye-appeal to 
drab or dirty concrete, stucco and similar ma- 
sonry surfaces. Colorcretors can do such jobs, in 
little time and at little cost, and pocket generous 
profits. Colorcrete is a cementitious material, ap- 
plied by air pressure. Tough, tenacious, endur- 
ing; 30 colors. Investigate this low-investment 
enterprise by writing for the Opportunity Book. 


COLORCRETE INDUSTRIES, INC. 
572 Ottawa Ave., Holland, Mich. 


PAINT STRAIGHT or CURVED LINES 
with Sensational PAINT PEN 
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with t t ‘ aver 
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WENDELL MFG. CO., 42% \ncoun Ave. parr. 248 

L k ithi AND KEY 
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NowMadeEasy! "7350'21.082'° 
! 
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ORDER NOW Direct or 
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BENSEN AIRCRAFT CORP., Dept. PS-128 
P.O. Box 2746, Raleigh, N. ¢ 





DY VaIN LORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 





The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 


think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 





vention, we suggest that you have this firm make a search for you. 


a“ Send for a copy of our Patent Booklet entitled ‘) 
‘‘How To Protect Your Invention,’’ containing in- 

formation about patent protection and patent 

procedure. Along with this we will also send you 

an ‘‘Invention Record’’ form, for your use in 

writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 

N gation. They are yours for the asking. JS 

















McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS ° COPYRIGHTS ° PATENTS 
142-X VICTOR BUILDING, WASHINGTON 1, D.C. 
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94.6% OF BAILEY 
GRADUATES ARE EMPLOYED 
AT TOP PAY IN THE FIELDS 
WHICH THEY WERE TRAINED! 








DIESEL-AUTO MECHANICS 
DESPERATELY NEEDED! 


We have a far greater demand for our students 
than we can fill! 
We can show you an actual waiting list of 
leading companies throughout the world who 
have tried Bailey graduates — found them out- 
standing, and are coming back for more! 
Bailey Graduates are Successful .. . RECEIVE 
BIG PAY — HAVE SECURE FUTURE! 
The Famous Bailey Course prepares you 
for BOTH Diesel and Gasoline Mechanics. 
This is a must-due to the advent of using 
Diesel principles, such as ‘Fuel Injection’ on 
passenger cars . . . use of gasoline engines for 
Starting Diesel engines, etc. You learn all this 
at Bailey in the amount of time ordinarily re- 
quired to learn just one of aes subjects, ALL 
FOR THE PRICE OF ON 
Don’t be satisfied with a - a one-type 
job — learn how you can make big money now! 
Write today for Free Booklet that takes you on 
a step-by-step camera tour through our spa- 
cious, modern shops — See Bailey students in 
action as they Learn-by-doing with the Famous 
Bailey Method of training! 
We provide you with housing and part time jobs 
while in school, plus nation-wide placement 





service for graduates. 


BAILEY Technical SCHOOLS 


1650 S. GRAND ST. LOUIS 4, MO. 


MAIL TODAY ! 


Please mail immediately this 
free booklet without obligation 


Address... 


City... 
. NON-VETERAN 
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Now—Here’s a real POWERH USE 


3.1 AMP %2” DRILL «cx 


Mfd. by Speedway Div. of THOR 

with Heavy Duty Sealed Radial A $39.95 valve— 
Thrust Ball Bearing | on Spindie! 

Fo rea 


er, bat vot hing in ite ian ose now | g.95 


SPECIFICATIONS: Capacity stee! 3%". * Capacity | in wood 
, rating 3 No load speed 925 RPM. Full toad speed 
Be avinme-nOen fed batt and oilite, Length 
ibs 


“Hoppy” SPLIT-IMAGE TRANSIT 
The Most Revolutionary LEVEL & 
INCLINE MEASURE ever _made! 


I 


v arve tipment for st grading and nstr 
DEAL FOR—tLeve ing & Grading Model Train Tabies 
Brick Laying Cement 
Building 
Terracing, Duct Instatia- 
Do-!t-Yourself-Jobs, Table 
Flooring Masonry Work Drainage 


Send Check or Mc y If COD, fees extra 
MONEY BA ‘K GUARANTEE 
SCOTT MITCHELL HOUSE, INC. 
Dept. E-12 415 South Boardway, Yonkers. 
(See eee eee ee eee eeaeaeae Sse eeeee eas 


High School Course 


MU Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work — prepares for college 
entrance e xams. Standard H. S. texts supplied Diploma 
Credit for H. 8 jects already ompleted. Single subjects if 
neement 
don't be handicapped all 
» = Start your training sow 

Free Bulletin on ‘Schasl Da No ob! 


School, Dept. 1946 Drexel at 58th, Chicago 37 


Train quickly in & short weeks at Toledo for a 

bright fut “= = security in the 

business. full-time jobs d 

PROFITABLE MARKET OF YOUR 

Pay after ur aduati on. b.. ploma vn Job help 

Thousands on 6t 
year! Send NOW for FREE catalog No obit emia. G I. Approved. 
NATIONAL SCHOOL OF MEAT CUTTING, Dept. 5i-L, Toledo 4, Ohio 


SHORTHAND in 


Famous SPEEDWRITING shorthand. 120 words 

r minute. No symbols: no machines: uses ABC's. 
Easiest to learn, write and transcribe. Low cost. 
500,000 graduates. For business and Civil Service. 
Typing available. 36th Year. Schools in over 400 
cities. Write for FREE booklet ti. 


Dept. Wil 
SS W. 42 St., N.Y. 36, N.Y. 


ll Send You This a 


SAMPLE CASE-FREE 


and Show You How to Make 
Up to $30.00 in a Day 
WRITE for this FREE Tailoring 
Sr ony kedwith 100 beau- 
value suit and overcoat 
ake orders from friends, 
fellow - workers, others, for f 
uality, made-to-measure 











Because wearing « 
coats ny more ord 
for you to get your n clothes without le cost. N 
SATISFAC TION G UARANTEED 
f. Rush your name, address, and age—today! 
3. c. FIELD A SON, Inc., Harrison & Throop Sts. 
DEPT. H-17 CHICAGO 7, ILLINOIS 





RCA INSTITUTES & 
OFFERS YOU THE FINEST 
OF HOME STUDY TRAINING 


oon TV El ECTRONICS 
HoOUiWt et 


u ”~ 
COURSE | ALOU 
wr CCOVICING 

Ve ma 1 ./ 


The equipment illustrated and text material ~~ - RCA Institutes, Inc. Home Study Dept. °S-128 
with each course is yours to keep. Practical work with A Service of Radio Corporation of America 


. West F th Street, N York 14, N. Y. 
very first lesson. Courses for the beginner and the Sea ee ee een oe 
: Without obligation, d FR 
advanced student. Pay-as-you-learn. You need pay Maw eiiguten, sted ap SES SS gogo 


CATALOG on Home Study Courses in Radio, Tele- 
for only one study group at a time. vision and Color TV. No Salesman will coll. 


SEND FOR 1, 
FREE BOOK NOW 


Resident School courses in 
New York City offer compre- Korean Vets! Enter dischorge date____ 


Address. . 


City ; . .Zone Stote 


hensive training in Television CANADIANS —Toke advantage of these some RCA 
and Electronics. Day and eve- courses at no additional cost. No postage, no customs, 
ning classes start four times no delay. Send coupon to: 

each year. Detailed en} RCA VICTOR COMPANY, LTD. 

tion on request. 5001 Cote de Liesse Rd., Montreal 9, Que. 


To save time, poste coupon on postcord 
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MEN! Make up to 


L000” 


IN A MONTH! 
without SELLING’ 


Sensational Demand for Low-Priced Fire 
Alarm PLUS Sure-Fire “‘No-Selling” Plan 
Offers Ambitious Men Huge 
Profit Opportunities 
AMAZING NEW INVENTION 


Nearest Thing to 
AUTOMATION SELLING 


plar 


ip n nc ‘ 
Free Sales Kit [ Made 526.52 
Make This at 2 " j in 3 Hours! 
Lighted-Match apon belo en 
Demonstration 





Sensitive! Lighted 
match triggers 
Alarms in 3 sé 
onds 














0) profit in at 
loor now. | 


MERLITE INDUSTRIES, Inc. 


(ALARM DIVISION) 


114 E. 32nd St., Dept. F- New York 16, N. Y. 
cr 
ALVIN WESLEY, Sales Manager 
Merlite Industries, Ine Alarm Division) 
| 114 E. 32nd St., Dept. F-165, New York 16, N.Y 


Rush FREE SALES KIT | 
plan wh ve € Oppo 
Add 


Zone ‘ 
in Canada: Mopa Co., Ltd.. 371 Dowd St.. Montreal | 


| 
| 
| 
| 
| 
| 
| 
| 
L 
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can 
acquire. = J = \ 
NIGHTS AT HOME! 

LL.B. DEGREE 


« t ’ ; Pportunities r t 
More Ability: More Prestige: More Money “Y.” { 
A vp at ng spare time. Degree of LL.E 


men win hig 
fe. ¢ 


n busie 
reater « re 


te P ne Law | 
terms. Get sluable 48-page **L I « for 
® Evidence’’ hooks FREE. Se NOW 

LASALLE EXTENSION UNIVERSITY, 417 South Dearborn Street 
A Correspondence institution Dept. 12831 Chicago 5, tli, 





cs’ MURALAMA ARTS 


$100 Tired of Being a Wage Slave? 
If you have two good hands and one good eye, you 
A can become an expert in a tew hours ‘ 
Keep your present job and earn up to $50.00 ir ne 
DAY qrenlen wtie accion ee saat 
war? 
START 
AT HOME 














MURALAMA ARTS, SEDONA, ARIZONA 
Train for this money-making trade 


BATCH at home the low cost Sweazey Way 
IA Learn to rey ir Wiss ( Americet 


FREE ssct's'cré, CHICAGO SCHOOL OF WATCHMAKING 
2330 Milwaukee, Dept. 4128, Chicage 47, 


DEGREE IN 
27 MONTHS 








B.S. DEGREE IN 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and ELECTRONIC ENGINEERING (inc. Radio and TV) 
DEGREE in 3¢ in Mat t ‘ stry, Pl 

‘t ear Physi ‘ia eeri Science pre rator 
t G rument approved for G. I 

Keeping pace with progress in science and engineering 





\ ns 


fle nler i-eq ed laboratoric incl re ew tf sic Jat 
t jart Ent 
earn a ma 

se industrial center. Send 

ipon ion. Enroll now! 


big INDIANA TECHNICAL COLLEGE r 
q¢! 28 E. Washington Boulevard, Fort Wayne 2, Indiana 

Please send me free information on 27 Mo. B.S. DEGREES in: 
B Aeronautical oO Chemical Civil CO Electrical [) 
0 Electronics [) 


t Mechanical |) 
on 36 MONTH B.S. DEGREES in 


utr Man 


tull 


| 

Chemistry 1) Physics () | 

i Nome : ereeeeece i 
f 

-_ 


t Mothematics 


B address 
fom = oe ee ee ee ee ee ee ee ee ee ee oe oe oe 





* Cg ee  s i} = . . r explaining in the 
WANE §U 4 


emplest terms the fundamental principles, rules end epp 
ons of epplhed electricity 
rnacts CAL STOREHOUSE OF A COMPLETE cousss sDUCATION! 
This Big Practice! Book giv ere) CONSTRUCTION IN te att 
informetion. eith ate Haein ATION 4 vol 
covering the principles, construction = study and review. All besed on the most 
ignition, service and repei of mod plsine in cosy 
em care, trucks and buse fuse illustreton principles, edvances rs ‘ ‘ , 4 
short cuts, trade secrets, el! besed d ension, plans, code 
Diese! Engines. Mydramet and on the NEWEST information f y . No, 21 
Fluid Drives Fully Exploined Tools, steel equere —apepea~tincse 
furmture. ete Sensis 
complete guide B r athemetics 
Pe 


. sume 
Howse ond sect 
laying out foundations, ete 
Doors. windows, steir 
mu llwork 


constr. and repairs 


Alternating current 
cincle Ne. 8 IN COUPON power Sactes, emecnatars 


transformers. No. 18 





A.C. Motors, wind 

ings. maintenance converters 

simplified, ready ref. | "itches, fuses, etc. No. 19 
ton 





: ; 
2 A COMPLETE HANDBOOK ~—Quick 
REFRIGERATORS TOASTERS tRONERS VACUUMS 7 requletors, rectifiers 
WasMers Orver RANGES FREEZERS " rem switchboards, etc. No 
Many other GAS AND ELECTRIC APPLIANCES « « Winng — Meters — Batteries 
Hendy 


et mple to understand. 1520 Pages. 2600 Titus Wir 
vcemen, Mechemes De nm me trations. Priced atss 
owners. Exph 

’ tr 


CIRCLE Ne. 4 IN COUPON 


Relays. condensers 


ng. house light 
and power, circuits, hig 








AL How to read scales, the 
Peges. Iustreted On! U t . bly prints, + veing, 4 4 i | 
CIRCLE Ne. 2 IN COUPON , ‘ suggestions. THE MAN ‘wHo c "AN RE. AD t fn EPRI N 
~~ Is IN LINE FOR « BETTER JOB. This book qv 


ALL THERE IS TO KNOW ABOUT MODERN DIESEL Go coqet nguage 
ENGINES 


anders oymbel . dete ’ ond orem. 





ow 
step by oop om easy stages. 446 Poses, 
Very Fully Mlustrated. Priced « 


cas Ne. 25 iN COUPON 


tc. Anowe ry Raigiel sc 
40 Pages Fully Illustrated, Priced $3. | “4 c 
CIRCLE Ne. 9 IN COUPON 
yo ss \ere ' 
Vv 
nano . Covers Electric, Oxy-0c 
mee But... 1 LJ . 
Seaman ane ELDERS . i Jn Thermut Unionmett A PRACTICAL ILLt STRATED ¢ 4) 
ss welding for sheet meta on and pipe welds. pressure . / SE xplaining in . : 
‘two "COMPLETE votumes - | =}: 4 slumnum. copper brass, bronze and orher qnetata 4 
sP ere Illustrations and orden herd facing, cutting 
5 





irplane 
F a TY brezng. om. “608 Pe io. * pully Hiustreted Only 
Risctrenic De INCLU Dee CIRCLE Ne. 10 IN COUPON 
TRA SISTORS & Trensetors Cor 
cuts, Rectifiers, Record Changers, 
PA Gyneme, Phonogreph Pick-ups Plestern 
rM odio. Short Wave : ols 1441 
A COMPLETE HOME STUDY COURSE~ | 4 Vols. 1440 Pege mpiete 
Besic princip! Starting with the first principles of arithmetic CIRCLE. Ne 26 ‘'" COUPON 
. advancing cup wy wp through the ver.ous 
- stages of mathe 
ton, Repairs. Trouble ‘Shooun oe t > calculations fer  ausphenteat end 
Clear TV. Pictures Pp New EASY correct methods 
to Test OLO! ometry, tngonometry. sigebdre. cal THIS GUIDE covers the constr 
culus, etc. Prec erence tables and date. How to ps. control, meintenence end ¢ 
Includes Ultre High Frequency. Quick . use shde rule. 752 Pages $50 Itlustratons. Priced at only $3 t { motors. In 
reedy reference of use os @ home study course Only $6 for CIRCLE Ne. 11 IN COUPON ng 
BOTH volumes CIRCLE Ne. 3 IN COUPON 











enformetion 6 
ea ’ vr v piers a . 2 trated end inde re e 
Cf lOW | ZY Rk TRUC we ae CIRCLE Ne. 27 IN COUP 
The TRUCK & TRACTOR GUIDE for Mechsnics & e 
i Geragemen, Helpers, Owners. Trouble 
ovenng Ges & Diese! Motor Pr.n- 
Speretion 





® Brokes t New, complete expt leon ne in detail both 
e of ell Ports 13? 6 Pages FULLY lng Gomectie end is Keeney 
tLLU STRATED. Indes. Only $5 4 md ew fre v 
CIRCLE Ne. 5 IN COUPON 


wwe « 





el! of hw a 
TOR. AND REFERENCE. ‘BOOK 1738 
Peges. Fully Miustrated. Priced at only $6. 


CIRCLE Ne. 12 IN COUPON 


ustretons end Die 


“cuncit Ne. 28 IN COUPON y 








This book gives the practical fects on wiring of electrics! 
pperet 1 1 

Seicuntee Car =~} of hd ° MPLY* how | Pans The fe ollowing Aude! Guides are all the best in their fields, 
lete and selfexpleming. Know your HOOK-UPS! 304 
41 Illustrated. Only § > 
CIRCLE Ne. 13 IN COUPON SHEET METAL PATTERN LAYOUTS 





1152 Poges 
SHEET METAL WORKERS HANDY 800K 
ome! . scnanita GUIDE. 192 » 
‘Be ‘ MECHANICAL DRAWING GUIDE 192 Poges 
circit “Ne & IN COUPON MECHANICAL DRAWING ANO DESIGN 


- 
] 
& 


rere) 





, ’ 
see Pears ES oges 
Neo ELECTRONIC DEVICES. 304 Pog 
FOUR BOOKS IN ONE - basic principles, ELECTRICIANS EXAMINATIONS” 277 Pooes 
eporation. copes House ELECTRIC POWER CALCULATIONS. P 
lnnde Trade informetion on outside and inside work, how to ration. 2 Species , SR ELECTRIC DICTIONARY. 9000 Terms 
a rteces. pepe POWER PLANT ENGINEERS GUIDE 1568 Poges 
infer 38 «ENGINEERS AND ees SRAnG _ Pooe 
OPERATING ENGINEERS ( 
de to cower, better eainting aod decorating. 464 Peges ay “p- a 2 1360 Pogen. ? Fully Iiustreted and rum ars. proRAULICS AND wr Compaessons 
ully iustrated. Only $2 Indexed. Priced at on’ 
CIRCLE Ne. 7 IN COUPON CIRCLE tte. 141" COUPON House HEATING GUIDE. 1008 Poges 
rrr. v7 ‘ — mre 
7.DAY ERE! TTT? On WT : e “a ¢ 
7-DAY F ) Se L pa PS OFS li Ld | MAIL uh, “eet ‘ , we a ¢ 
SEND WO MONEY ~ Poy the pestnsa sottin THEO. AUDEL & CO. ~ Self improvement Publishers Since 1879 — $12 
49 'W. 23rd Street, New York 10, N.Y 
me Please mail me for 7 days’ FREE EXAMINATION the books I heve circled at right 
say for them un — ng our astounding eesy-pey plan of ealy I agree to mail $2 in 7 days on each book or set ordered, and to further mail $2 « 
2 @ month month on each book or set ordered unt:! I heve paid the purchase price, plus shopping 


costs. If 1 em not completely satisfied with my Aude! Guides ] mey return them 
HERE 1S ALL YOU DO 


ITS EASY TO ORDER” In the No-Risk Meil Order NAME__ 


Deewwrew 





88 88883838 88 


ue 
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ADORESS. 





you build « brighter future by mereesng your SKILL 
| you ere not COMPLETELY setis- 

" id thet will end the metter! OCCUPATION. 

NO STRINGS OR CATCHES TO THIS OFFER 


AVE Check here if you enclose complete Y 
THEO. AUDEL & CO. ns onde 


ment with order. We poy postoge chorges. You hove some return privilege 
49 West 23rd Street, New York 10, N.Y. 
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Interesting, Pictorial 


FREE 
BOOKLET 


to help you decide on 
your career in 


ELECTRONICS 
RADIO-TV 
COMPUTERS 


Here is a 
your 


about preparing for 
an gineer or engineering 

electronics, radio, television 
Booklet tells about 

@ Wide variety of job opportunities 

@ Courses offered, de can earn 

@ Pictures of the Milwaukee School of Engi- 
neering and its facilities 

@ Recreation and fraternities 

eX holarships work 

ind informative facts 

a sound decision on your 


graphic story 
career as 
technician in 


computers, et« 


en 


grees 


you 


part-time 
—plus other interesting 
to help you make 
career. MS-73 
Milwaukee School of Engineering 

—dedicated to servin 





men and industry 


SEND COUPON TODAY! 
BERR RE R RRR 


Milwaukee School of Engineering 
Dept. PS-1258, 1025 N. Milwaukee St., Wis. 


Please send me free 
-repare for Your Caree 


Z youns 


Milwoukee, 
new booklet 
r in Engineering” 
I'm 
Name 
Address 

City 

Cj I am I 
cational 


interested in 


e Age 


Zone Stace 
yt eligible for ve 
(discharge date) 


am mn 
benefits 


terans edu- 
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Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch—Relieves Pain 


For the first time 
healing substance with 
to shrink hemorrhoids 
out surgery. 

Inc 
ictual 


science has found a new 
the astonishing ability 
and to relieve pair with 


, while gently relieving 
(shrinkage) took place 

Most amazing of all—results were so thoroug! 
that sufferers made astonishing statement 
Piles have ceased to be a problem! 

The secret is a 
Dyne*)—discovery 
institute 

This substance is 
pository or ointment form 
Preparation H.* Ask for it at 
money back guarantee. 


after case 
reduction 


iS¢ 


pail 


like 


(Bio 
researct 


healing substance 
world-famous 


new 
of a 


now available in sup 


under the name 
all drug counters 
*Reg. US. Pat. Off 


NEW FREE ryklet 


PLASTEX INDUSTRIES, Dept. 2, 3400 Third Ave., New York 56, N.Y 


$100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


Doy and night 


MEN WANTED Wee 


o trade with o tutu 
| mechanics im « sh 
with tools on real eq 
you learn. Many 
$100 per week ond vu 
courses. Approved fo 


NASHVILLE AUTO-DIESEL COLLEGE 
226 Tt Ave., N., Dept. 41% Nashville 3, Tenn 


prev 
veterans. Wr 


enence necessary 


te f free bulletin 








Crooks to Justice Throw Scientific 


E DETECTION! 


CRIM 


We have taught thousands this « 


»xciting, profitable, pleasant 
profession. Let us teach you in your own home. Learn Fin- 
ger Printing Firearms Identification, Police Photography, 
Secret Service Methods thorough ly quickly at smal! cost 
Over 800 of all American Bur s of Identification employ 1.A.S. sta- 
dents or ogee. we nd for rF RE E ‘Blue _— k « of Crime 

ince 1916) 


INSTITUTE OF APPLIED SCIENCE. 1920 Sunnyside Ave.. Dept. 1368, Chicago 30, IIL 


TEN 


delightful, exciting 


MOVIES 


FANTASTIC OFFER 
ALL TEN MOVIES $ 
IN 8mm FOR ONLY 


(16mm—$4) 
The movie buy of a lifetime! 
Ten subjects, all different, 
brand new and thrilling, and 
all yours for only 20c each. 
You must be delighted or your 
money back! Rush $2 (cash, 
check or money order) to 
SENSATIONAL MOVIE OFFER 

Box 46856, Dept P-5 
West Hollywood 46, Calif. 





Test your own T.V. and radio tubes 


— even 


picture tube! 


TEST FOR REPAIR ALL APPLIANCES 


Toasters, ! 


SAVE MONEY 
ALL YEAR ‘ROUND 


it yourself. Save up to $75 


electrical 


Fix 
@ yeor on a appli 


ances Localize shorts, broken 


filaments, defective wiring and 
with 


Detector 


connections Powerhouse 


FREE 


you 


Electronic 
fixit 
to make 


val 


vable help tells how 


repairs on toasters, 
lamps 
drills 


washers 


fans, mixers, power 


motors, refrigerators, 


vacuum cleaners, etc 


Don't throw that old appliance 


away. Fix it like new! 


Test over 
400 tubes 
and all 

appliances 


Test for Repair All Appliances! 
r , ‘ Ele I 


vacuum 


t electric reuilt 
ck HOUSE WIRING fo 


Seld Only by 
THORESEN’S! 


Wholesale 
$4.98 


FREE! Wholesale Parts & Tubes 
List. Save on GE, Sylvania, etc. 
included FREE with your order for 
the e Powerhouse Model-—a 
Comptete Listing of & Radio 
Tubes & Parts that permits you to 
buy WHOLESALE! tmagine—General 
Electric, Syivania, etc., tubes 
parts at discounts up to 40%, . 


Thoresen, Dept. 7-N-124 


AW 


if) Ih 


waa 


ns, Broilers, Motors, HOUSE AND CAR WIRING 


FREE 


For TV, Radio & 


fitted case given 
Model. 


THORESEN, Inc 


RUSH a ng 
Det 


Canadians 


> 439 King 
—s Regular Mod 
Leeneeeee 


s 
Sent FREE with purchase 


585 Water Street, New York 2, N.Y 
t I’ 


broken filaments 


MAKE MONEY 
IN SPARE TIME 
No capital, no |! 
cense no store or 
special schooling 
necessary. Nearly 
every home 
has at least 


one defective 


placement moy eorn 


you $3.00 to $10.00 


FREE Sales Plan 
shows how to build 
up a dignified busi 
ness that grows year 
after year 





7-Pc. Tool Kit 


Appliance Repairs—$2.00 Value 
FREE with order 
. this 7-Piece 

Genuine $2.00 

not one cent! 


adjustabie 

screwdriver, 
driver, drill, flat file 
MIKRA HANDLE, insulated against 
electric shock 

for making repairs and adjust- 

ments on television, radios, clocks 
toasters, watches——and for all pre 
cision work. Gets into areas that big 
ize tools cannot even reach, Sturdy 
of Deluxe 


Dept. 7-N-124 


Db H T M 


Address Thoresen, Ltd 

Street. Toronto 28. Ontario 

el $4.98-—Deluxe Model $5.98 
see eee eee ee ee ee 
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Check the Kind | 
of Body You Want 


... and I'll Show You How | 
EASILY You Can Have It! 


low, the kind 
1 give it to | 


Charles 
Atlas js: tell me, ir 
of body yo 
you SO S 
amazed.“ 
15-minut 


FREE BOOK BuAAienea 
**World'’s Most Pe rfectly 
Deve lope d Ma Mail 
po {ARLES +} 

Ss -p 112 115 

> street, New 


10, 


| CHARLES ATLAS, Dept. 112, 
da East 23rd St., New York 10, N. Y. | 
Charles Atlas: Here's the K d of Body I want: 
(Check as many as you like) | 
(| More Weight—Solid—in Powerful Arms, Legs, Grip | 
the Right Places Slimmer Waist, Hips 
Broader Chest, Shoulders Better Sleep More Energy | 
to vital questions 
z 


ace. | 





al EARNING 
POWER 





hurm-drum job? 

In just six weeks 
operator of big cx 
including tractors, dozers 
ers. In eight weeks 
shovel or dr 


can he 


‘ a qualified 
nstruction t 


equipm 
craper load 
you 


can operate iy 


crane, igline 


iranteed minimum 100 hours 


Gu 

A the-machine training. Hundreds of 
rain for practice. A machine of lates 
very student. An instructor for 
students 


three 


Endorsed by contractor 
lauded by trade press. New 
course beginning in 
Enrollment limited. Rus o 
pon today for full detail 


ENGINEERING EXTENSION SERVICE 
Texas A&M College System 

Box 236FE Dept. PS-2 

College Station, Texas 


Nane 
Address 
City 
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100X mosniing Projector 


— Enlerges Pictures, 
& Objects! — Full 


Magna-Vue 

& enlarge 

ob. jects in 

« reada 
or table 

Eniarges any 
t 


Printing, 
Color! 
bee al In 
‘tal eat 
MAGNIFIES 
material up 
use A i 
from any co 

cusing len tender 
volt current $4.98 


NSON SMITH CO., Dept. 737, Detroit 1 Mich 


Catalog ° 2900 Novelties 10c 


New 


s. Overates 
M ney pack 
'p 


Send 10c for amazing catalog of novelties, 
scientific supplies, hobbies, funmakers, 

ms, Magic tricks, joke 

timesavers, cameras 

, lucky jewelry, 

instruments, stamps puzzies, fortune 
tellers, i P , telescopes, magnifiers, com- 
passes, * supplies, printing sets, en- 
billfoids, fireworks, guns, rifles, 
Send name, address 4& 
737 _ Detroit Me 


BARBELLS 


i » CHROME one ogee be 


live animats, 
planes & boats, 
seeds, gad 
projectors, 
disguises, 


» etc. 


JOHNSON SMITH & CO., Dept 


10¢ to 
Michigan 





BEST 
elop great 
side st and 
t gives 

SEND FOR FREE CATALOG 
BUR BARBELL CO. 
Lyndhurst 5, New Jersey 


FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
MAKE EXTRA MONEY — or, repair your own equipment 
and SAVE! Fully illustrated, easy-to-understand, Home 
Study Course. Write today for FREE information 


LINCOLN TECHNICAL INSTITUTE 
SUITE 12-G, 472 MARKET STREET, NEWARK 5, N. J. 











GOLD, SILVER, PRECIOUS METALS with the Famous Model 
27 Metal Detector. Lightweight, ultra-sensitive, low 

cost. None finer. Also GEIGER COUNTERS for uranium - 
and the VIOLITE for tungsten. INFORMATION FREE 


THE wh cleclioMen corp = wf) E~ 


Free Book on Arthritis 
And Rheumatism 


HOW TO AVOID SRPVEsSNe oEroRrmiTiEs 


Explain 





aril licin 


BOOK 


Excelsior Springs, Mo. 


> GROW HERBS FOR US! 
EEE s 


exper 


1. Writ me trata wi 
BALL CLINIC Dept. 36 


demond sed 
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INVEN TORS 


Unless you are familiar with these 
matters, you are advised to call 
upon the knowledge, experience 
and skill available to you from a 
registered patent attorney or agent 
in order that the patent, if 
tained, will adequately protect 
your invention. 


ob- 





The firm of Victor J. Evans & Co. 
is registered to practice before the 
United States Patent Office and 
is available to and assist 
you in all steps necessary to the 
preparation and prosecution of 
patent applications. 


advise 


vicror 3. 


EVANS «& 





The preparation of an application for patent and the conducting of the pro- 
ceedings in the Patent Office to obtain the patent is an undertaking requiring 
knowledge of patent law and Patent Office practice as well as knowledge of the 
scientific or technical matters involved in the particular invention. 


Co. Wark. Fane 


REGISTERED PATENT ATTORNEY 
440-P MERLIN BUILDING, 


Let us send you a copy of our in- 
structive booklet ‘““Patent Protec- 
tion for Inventors’’ which explains 
pertinent points concerning proce- 
dures which must be followed and 
how this firm acts in your behalf. 
We also will send “Evidence of 
Invention” disclosure form (with 
instructions for proper use) to help 
you take the first step toward 
securing a patent—a search among 
previously granted U. S. patents 
for similar types of inventions to 
determine probable patentability. 
Booklet and form sent without 
obligation. 


WASHINGTON 6, D.C. 














to train for big pay jobs as 


RADIO-TELEVISION | 


SERVICE 
TECHNICIANS 


az 


New Plan! oa) 


...Just $6 starts you on 
lifetime Radio-TV Career 
Who’s making the big money 
today? Who will make even 
more in the future? It’s the 
trained Radio-Television Technician ...the man who 
knows how to fix and service Radio, Hi-Fi and T'V sets! 
Find out how you can learn this interesting well-paid 
job in your spare hours at home. For a limited time... 
just $6 enrolls you for complete, up-to-date Sprayberry ‘Train 
ing...including valuable home shop practice with many kits we 
supply.We help you earn extra cash servicing sets while learn 
ing. No experience needed. Rush coupon for new 60- page cat 
alog, special sample lesson, both FREE. No salesman will call. 


SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
Dept. 55-P, 1512 W w. . Jarvis Ave., Chicago 2 26,1 Illinois 
ls Sprayberry Academy y of Radio- Television 
Dept. 55-P 512 Jarvis Ave., Chicago 2 
Mail FREE SAMPLE LESSON and Big Bock. 





Learn &Earn 
in Spare Time 
At Home 
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MEN WANTED AT ONCE! | | 
ra) 


INVENTORS 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
“INVENTION RECORD’’ FORM AND 
‘‘PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE”’. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOOR, 12 
NEW YORK CITY 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the U.S. Patent records. Without 
obligation, write for information explaining the steps you 
should take to secure a patent. 


OHN N. RANDOLPH 


Registered Patent Attorney 


805-Victor Building Washington 1, D. C. 


MAKE BEGINNERS BIG PROFITS 


Many men and women making big money on imports 
by mail order from home. No investment in 
merchandise or ads. We tell you where to get low 
cost products from abroad and supply list of 
magazines that run no-cost ads. Write for Free 
details. MELLINGER CO. Dept. p24C, 1717 
Westwood, Los Angeles 24, Calif. 








NOW IT’S 


EASY 
TO LEARN 
AT HOME - BSiCKiy - 


HERE’S YOUR CHANCE! No matter 

where you live ‘ no matter what Ls 
your present job is, you too can soon cel 
be cashing big pay checks and enjoy- f 


ay - 


course 


IN YOUR SPARE TIME 


First job Thanks to The drafting 
& Bee. | was 
, promoted 





ing an assured future in drafting! 
Never before has there been such a 
demand for trained draftsmen . . , the 
key men in all industry. No profession 
has a brighter future! Draftsmen get 
top pay... in line for promotion 


to exer positions, 


week, 
cost of 
FREE! 
of extra 
Cleveland. 
is optional. 
WE HELP 
After 
help 


as 
are the course 
utive 
NO EXPERIENCE NEEDED! 
land Engineering Institute Courses are 
the most modern, practical, thorough, 
drafting courses available. They 
fully illustrated prepared especially 
for Home Study. If you can read this 
ad, you can learn drafting under 
C.E.1L.'s guidance. Ours is a_ tested, 
proven, up-to-date course that has 
helped thousands of others on the road 
to success (many with only grammar 
school training). 

EARN WHILE YOU 
your present job while learning draft- 
ing at home in your spare time at the 
speed that is best for YOU. Many stu- 
dents, as they advance, earn extra 
money by doing part-time drafting. 
Many graduates earn more in a single 


Cleve- training 


are 


YOU 


you find a 


LEARN! Keep 


EQUIPMENT 





ANVENTORS 


U. S. Patents protect your inventions. Our free 
book of “Instructions on Patent Procedure for 
Inventors,” also “Certificate of Invention” form 
sent without obligation. 


c. A. SNOW & CO. 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, 


gna increased from $350 te $820 
; Wm. Reichers 


draftsmen, 


After you gr 
at the 
This post-gr 


GET 
you have graduated, C 
position 
Finding-Service is the only one 
kind offered by a Home 


PROFESSIONAL 


after taking 
C.E.1. course 
ahead of 4 other . 
men We ‘ assistance has given 


d my salary 
pay increase. me a real start. 
W. K. Andersen R. Eisenbart 


per month. 

G. T. Wiseman 
than the entire WHAT CAN DRAFTING 
YOU? Find out how a C.E.I. DIPLO- 
MA can bring you a better life 
more security the respect of your 
employer and people in your commun- 
ity. Without obligating yourself in any 
way, write for the Cleveland Engineer- 
ing Institute Success Sook and a 
Sample Lesson FREE. Industry needs 
men of action! This means YOU. 


OFFER 
aduate, 50 hours 
Institute in 
aduate training 


THAT 
E.I 
Our 


JOB! 
will 
Job- 
of its 


Study School 





~ CLEVELAND . ENGINEERING INST. Dest. PS- 5-124 | 
6300 Euclid Ave. Clevelana 3, Ohie 
BFREE Success Book & Sample Lesson. | 
. Architectural 


Aeronautical Mechanical | 


included at no extra cost! 


VETERAN APPROVED 





INVENTORS 


REGISTERED PATENT 
ATTORNEY 
ASSOCIATE EXAMINER 
U. S. PAT. OFF. 1922-1929 
Patent Attorney & Advisor 
U. S&S. NAVY DEPT. 1930-1947 


PATENT LAWYER 


Send for 
PATENT INFORMATION 
Book 


INVENTOR’S RECORD 
without obligation 


GUSTAVE MILLER 


128-PS Warner Building 
___ WASHINGTON 4. D.C. 





INVESTIGATE ACCIDENTS 


Train quickly in your own home for repeat income in the 
exciting, secure Claim Investigation and Claim Adjusting 
field. Our students and graduates are already earning $4, 
$5, $6 an hour extra SPARE TIME — and up to $10,000 
a year Full Time. You need NO prior experience or higher 
education. Your age does NOT matter. 


HERE 1S YOUR CHANCE FOR ACTION 
AND REAL JOB SECURITY 


As a trained Claim Investigator you will (1) INVESTIGATE 
FACTS and (2) DISTRIBUTE MONEY as the representative of 
wealthy organizations. 


No other business offers you greater opportunities for success 
and security. Here's why: The huge, rapidly expanding Claim 
Investigation and Adjusting Profession right now distributes 
more money than any other service industry. And it's growing 
fast. Over 200 MILLION ACCIDENTS must be investigated this 
ear for Insurance Companies, Airlines, Railroads, Steamship 
ines, and Government Offices. 


MAIL NOW for FREE BOOK &> 


SEND TODAY for Big, FREE, Illustrated Catalog. Learn the 
exciting facts about Universal Schools’ low cost training. No 
obligation. No salesman will call. Gl APPROVED. 


“UNIVERSAL SCHOOL 

| 6801 Hillcrest Ave. 

| Dept. PS-12,Dollos 5, Texos 

| Piease rush me your FREE book on Claim Investigation 
does not obligate me and no salesman will coll 

| Nome —— 

| 

| 

aa 


Address 


City. ” Zone State 
__Approved by Government for Korean Veterans 
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imi ‘Over 40 Exciting 1959 
Models From Italy... 
.Buy on Easy Terms! 


SPELLS 


~ 5-DAY FREE 


UU AU UNN AT ANN 


TUS 


=- } 
— SS 
—— ag 


Now — amazing savings on the world’s finest Italian-made 
coceeeast Play the most popular instrument of all — for 
LEADERSHIP and PROFIT! We're offering your 

re of over 40 exciting brand-new imported models of 
glorious tone and startling beauty at LOWER PRICES! 
You save 50% and more! Buy direct from world’s leading 
exclusive accordion dealer. Valuable extra BONUS GIFTS 
FREE if you buy during this sale. Big allowance for your 
trade-in. Yoursatisfaction guaranteed or your mone y back! 
Try and examine before you buy — our FREE 5-DAY 
NO-RISK PL . Lifetime gu: santent 


MONEY BACK GUARANTEE 


dion can do for 

easily you can own 
dreamed about. See 

all the wonderful new 
e famous-make accor 
y Italy's master 


TRADE-IN 


your old accordion 
on brand-new model 
—top allowance. 
Free Appraisal. 
¢ prices—FREE! No obligation 
eall. Write today — 


over the 


j t more 
for your money 
at A.M.W.O.” 


Accordion Manufacturers and Wholesalers Outlet 


Dept. P-128, 2003 West Chicago Avenue, 


Accordion Manufacturers & Wholesalers Outlet 
Dept. P-128, 2003 W. Chicago Ave., Chicago 22, II! 


tush color catalogs and wholesale prices Free! 


Name.___ 
Address 


City Zone State 
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Chicago 22, Illinois 


EARN:‘100 


A WEEK AND UP 


BE AN AUTO-DIESEL 
MECHANIC...EARN 
WHILE YOU LEARN 


NASHVILLE AUTO-DIESEL COLLEGE 


226 7th Ave. N., Dept. 42 Nashville, Tenn. 


GET 
INTO 


V.T.I 


ELECTRONICS 


trai n ing leatie to Pees om mmmny as ees ~ aame, ae engineers 

radar. a rses in theory y & labora: 

to A > ECPD te 
mpanie Start ‘Pet 
VALPARAISO TECHNICAL. INSTITUTE 

PT. VALPARAISO, INDIANA 


- SUPER JU uITSU 


, Now get tough double yt 


Easy t arn: au 
35.95 vost pa 


t lu t se 
Netson- Hall co. 210 s. Clinton. 
Dept. 8ms- "Chicago 6, i. 


ng ‘ 
instructions 
less motor 
f.o.b., Burli 
day for inf 
ture 


B&l MANUFACTURING CO. 


Devt. S. Burlington, Wis. 


mati om ar 





Million Douar Inventor — All Famous Brands 
Vis d . 


\ 
AT LESS THAN WHOLESALE! 


SAVINGS NEVER LESS THAN SO*%, UP TO 70%, OFF REGULAR PRICES 
HEADQUARTERS FOR ALL SPORTS CAR TIRE SIZES 
SEND FOR YOUR FREE CATALOG! 

' ' ~ ‘ OR ’ D 

\ AC - 

















EARN UP TO $1,000 
AND MORE PER MONTH 


Wherever you live, you'll find plenty of profit- 
able work the whole year ‘round for this versatile 
outfit... not just a ““trencher” but an all-purpose 
excavating machine! Custom operators every- 
where are making big money with Sherman Power 
Diggers. ONE BOUGHT A FARM WITH JUST 
THREE YEARS’ PROFITS! Work for builders, 
contractors, utilities, and municipalities on such 
jobs as septic tanks and drainfields, sewer lines, 
fuel tank installations, foundations and footings, 
gas and water lines, field tilling and many others. 
The Sherman Power Digger mounted on a Ford 
Tractor travels quickly from job to job, digs at a 
fraction of the cost of manual labor. It’s simple 
to Operate, easy to maintain, built to last. 

Send now for information about the easy-to- 
get jobs for your Sherman Power Digger. Let us 
tell you— without obligation—how you can go 
into business for yourself with an investment of 
less than $5000. Or make a small down payment 
and pay the balance from earnings. 


SHERMAN PRODUCTS, Inc. 
Dept. 4936 Royal Oak, Michigan 


Excavating Business! 


Dept. 4936 


NAME 


ADDRESS 


SS SRR SRER SESE SE SESE EEE EEE SE SS 


CITY 


make up to $3 or $6 an hour 
with the FOLEY SAW FILER 


Ask yourself these three questions: 
1. Do I really want to get ahead 
faster? 2. How can I do it? 3. Am 
I willing to use my spare time? If 
you answer “Yes’’ to questions 1 
and 3—-then we have a positive an- 


“When Mr. Patrick 
got his Foley Saw 
Filer in March 1946 
he made a good ond 


swer for you on No. 2. Men make up 
to $3 or $6 an hour sharpening 
hand, band and circular saws, with 
Foley Saw Filers. No experience 
needed, to turn out sharp, smooth- 
cutting saws with this automatic 
machine, Start in spare time—no 
canvassing. 
HERE’S 
**Money 


THE WAY TO START 
Read Making F 
how 
sands 
steady 


shows you 
others have adde« reds or thou- 
of dollars to their incomes in this 
repeat, CASH business. Start your 
own business in your basement or garage 
With time payments the Foley can more 
than pay its way right from the start. Mail 
today for ‘‘Money Making Facts.”’ 

call 


will 


coupon 


No salesman 


wonderful invest- 
ment. He has done 
so well thot we 
bought a house ond 
paid for it; bought 
@ new car, built an 
eddition to our 
house. Nicest of all, 
it's oll paid for.” 

Mrs. Leslie Patrick. 


HERE’S PROOF 


"“! made $765 lost 
year filing sows, and 
it sure comes in 
handy. | do this work 
in my. spore time.” 
—Jomes B. Williams 


“Lost yeor's prof- 
it amounted to 
$3,000. Not so bod 
for a one-man ovt- 
fit.""—Chorles C. 
Hough, 


Sherman Products, Inc. 
— Royal Oak, Michigan 


“thove done 4 or 5 
thousond sows in my 
spore time in the 
4% years since | got 
the ovtfit, and they 
ore all coming bock 


with repeat orders.” 


—Len Crego. 


Send Now for FREE LITERATURE! 


Send me information on how | can get into the 
excavation business on my own. 


| 


FOLEY MFG. CO., 
Send me free book “MONEY MAKING FACTS,” and Time Payment Pian. 


i 
i NAME 


ADDRESS 


1219-8 Foley 


Bidg., 


Minneapolis 18, Minn 
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CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper—SEE the big- 

pay opportunities open to you as a a aftsman. What's 

more, you can learn this well-paid, prestige profession 

at home—quickly, easily! No special talent needed! 

Get complete, ste p by -step Chicago Tech lessons in the 

ril sh nd a few pleasant hours studying each week 

In a ort time you'll be a well-trained draftsman, 

ready to ke your pick of many good jobs. Act now! 
FREE INFORMATION—MAIL COUPON TODAY! 

Get FREE TRIAL LESSON plus infor- 

ation about C.T.C. practical training. 

€ wl ful Chicago Tech 

43 ites say about high pay and oppor- 

iY itie s in drafting. No charge, or obili- 


S-226 Tech Bidg., 
Chicago 16, Hlinois 
Mail me FREE Lesson with information about big oppor- 
tunities in DRAFTING 


2000 So. Michigan Ave. 


Zone State 


ken aewaeeeacee 


Icceeiuaetidaiaa iiiaialcitiitiaia ion eta mmayraneibedaiedeaiasipianiin copa 


LEARN 
AT 
HOME! 


Write ‘for FREE ‘book \ ul 
U 's School of Music. Studio 1512 Port Washington i) Y 


OPERATE 


“ae MOVING EQUIPMENT 


MOO7 recunicar wstitute 
ATT: P. L. Hutch, Box 278, Braidwood, tii. 
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$1 BRINGS YOU $18 


Discover Flok-Kraft and Earn $$$$$ AT HOME 


Earn up to $15.00 per pare 


EARN UP TO $300. 00 PER — SPARE TIME 
ag ine materia sc per s are foot (Average TV 
Velve 


ate Y r harve f t e104 


_ REPRESENTATIVES Ty Your AREA URGENTLY NEEDED 


He 


Radiant Color 


Coast industries, Los Angeles 61 Calif Dept A 12 








ADD ;. 25 POUNDS 
of SOLID MUSCLES “or.n2 


$10 Body Moid course included FREE 
with Dan Lurie Barbells. © I I 
Barbells B v 


$ 8.98 
$14.98 
r Ext 
st ala C.0O.D. F.O.B. | 
DAN LURIE BARBELL CO 


52 S-12 Bristol St Dept. 870-M Brooklyn 12, N 





Finish HIGH SCHOOL HOM 
Complete 4 Yrs. @/X/ in 12 Months 


learn More! Earn More! Enter professionol or 
technical schools. Advance Socially. Live o Hop- 
pier, Fuller Life. Individual Courses or complete 
schedule. WRITE FOR SCHOOL BULLETIN. 
ACADEMY FOR ADULTS 
30 W. Washington. Dept. PS-128 Chicago 2, Ilinois 





$$$ TREASURE $$$ 


New transistor metal detector finds 
lost or hidden treasure 

silver, jewelry, relics 

hobby New underwater 

letector detects sunken 

outboard motors et in 
300 ft. of salt or fresh water. Or 
erates from a boat. Scintillation 
counter. Free catalog 
GARDINER ELECTRONICS Dept. 2 


2545 E. indian School, Phoenix, Arizona 











K REPAIRS 


Earn While You Learn at Home 
Millions of jacks in gas & auto-service stations, truckers 
body-shops, riggers, factories, farms need servicing. We 
show you HOW easy step by step directions what tools 
to use. EARN UP TO $5 an hour, in spare time, in your 
own basement or garage. Start your own business NOW 

Write for folder No. PS-12 & free bonus offer 


titute of Hydraulic Jack Repair 
.O. Box 50, Bloomfield, N. J. 


"$7, 10850 2 


SERVICING RADIATORS!" f°; 


—— Hank Konter, Newcastie, Wyo. 
Make good money 
truck-tractor radiators 
Inland 1-Piece Radiator Shop. Easy to test, clean 
and pa radiators. Inland, world’s largest radiator equipment 
aoe abt you free. Small down mt starts you Proved 
merchandising —— volume. Profitable. dept. for garage or 
ervice station. 


INLAND MFG. cO.. Dept. PSM-12, 1108 Jackson St., Omaha 2, Nebr. 








“’M MAKING 
MORE THAN [Zia 











‘1000 a Month 


Haven't Touched Bottom Yet!” 
—reports Chas. Kama, Texas, one of many who are 
“cleaning up"’ with orders for PRESTO. Science's 
New Midget Miracle Fire Extinguisher. Socan you! 
Amazing new kind of fire extinguisher. 


Tiny 
‘Presto’ 


* does job of bulky extinguishers that 
cost 4 times as much, and are & times as heavy. 
Ends fires fast as 2 seconds. Never corrodes. 
GUARANTEED for 20 years! Over 2 million 
sold! Sells for only $4.95. 

Show it to civil defense workers, owners of home 

boats, farms, ete. and to stores for re-sale— make good 
income Cerr reports $20 a day. Wm. Wydallis, 
$15.20 an hour. Write for FREE Sales Kit. No obligation 
MERLITE INDUSTRIES, Dept.?-165, Presto Div., 
214 East 32nd Street, New York 16, New York 
IN CANADA: Mopa Co., Ltd. 371 Dowd Street, Montreal |, P. Q 


3, cars, 


to learn in 60 to & jays with our Horn 
RESULTS ‘GUARANTEED. Make 
Have Fun! Big Opportunity! 
Stage Appearances! 
Inforr mation regarding price and terms, 
You mus tate your age. Dummy 
MAHER HOME COURSE OF VENTRILOQUISM 
Box 36, Studio PS-12, ee Station 
Detroit 24. Michigan 


*opular! 
Television 








Learn fascinating. profitable trade from 
experts in spare time at home! Age no dis 
advantage. Year ‘round, steady income 
Full or part time Practical, illustrated 
lessons. Make money even while learning! 
All materials and on tools supplied 


Dept. 212-8 
iso Park Avenue « Rutherford, WN. J. 


Lic. by N. J. State Board of Ed. Apprvd.for Vets 


ke ithi . 








| SEND FOR FREE, BIG, 
TRATED CATALOG NOW! Graduates 
making substantial incomes Start 
ess quickly. Men, 
arse _ covers 
Appraising orte » & 
sTUuDY at “HOM e or in class 
cities. Diploma awarded 
© free book! No obligation 
Approved for World War II and Korean Veterans 
WEAVER SCHOOL OF REAL ESTATE (Est. 1936) 
0208 Grand Ave. ansas City, Mo 


iLLus- 
report 
‘and run your 


SEE Man-Made Satellites, ‘Stars, “Moons, Ships, etc. ae 


od with 


positive 
F 


SUFFOLK SCIENCE SERVICE Dept. P-7A MATTITUCK, N.Y 


| 
| 
| 
| 
COD's | 
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MAKE MORE MONEY .. 


TELEVISION 


RADIO « ELECTRONICS 
These two FREE books 


will show you how 
You get all information by mail 


NO SALESMAN WILL CALL 


WT ah 10 SHOP-METHOD HOME TRAINING IS - 
rans BETTER — Proved and tested in 

Resident School Shops 
and Laboratories 

MORE COMPLETE — You learn 
ALL PHASES of Television- 
Radio-Electronics 

LOWER COST — You get Servicing, 
Communications, and Advanced 
TV in One Master Course at 
One Low Tuition 


. . ie 
TOP PAY... UNLIMITED OPPORTUNITIES 


You are needed ~ 
tronics industry! 
demand at 
Servicing, 
cations, 
Projects, 


NATIONAL Technica! 


trains 
jobs 


YOU 
AND 
tube 


all the facts 


EARN AS YOU LEARN V € 
extra 


in industry, 
ties leading to superv 


yours! 
CURITY CAN BE 

LIFETIME SE Radio, and Elec- 
are in growing 
including 
*ommuni- 


Missile 


the Television 
es cian 
Trained technicians SES 
in ALL PHASE 
Broadcast! ing and ¢ 
vernment 


excellent pay 
Manufacturing : - 
Automation, — , & 
and many others : 
Cc iOME TRAININ 

os " your own, goo 


{ 
‘ c 
you at home for business job opportuni- 


many te hnicai 
and nore pee itions 
EQI UIPMENT WITH KITS 
~ plus new T picture 

FR EE book = you 
Mai | coupon TODAY! 


DING 
EARN BY BUIL 
PARTS WE SEND YOU 
All at no extra ch 
Don't war 


’ } ou how to earn 
We'll sho “Many students pay 


he start So can you! 


from 
money right fror while training 


for their course- 


you Get.-- 


e Friendly Instruction 
: Jo Tired Co Consultation 


7 
. 2 Oiplowe ane Vo yOu NEED FOR 8. Broadcasting and Communications 
succ 


RAINING 
p-METHOD HOME T 
SOvERS ALL PHASES OF — 
Television, including Color 
am & 
ane for Guided Missiles 
Sound Recording and Hi 
License 
6 rromation and — 
Radar & Micro-Wave 


and Guidance 
ment Service 


ecognized by Industry 
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Accredited by page Pon Home Study Counci 


NATIONAL fama. SCHOOLS 


4000 SO. FIGUEROA ST., 


RESIDENT 


TRAINING AT - 
LOS ANGELES 


if you wish 
to take 
Resident 
Training at 
Los Angeles 
in our big, 
modern 


Shops, Labs, 
and Studios, 


check 
special box 
in coupon 
for full 
information 


CE 1905 
ORLD-WIDE TRAINING SIN 
- LOS ANGELES 37, CALIF, U. 5. A. 
Approved for Gi Training 


NATION L Echt SCHOOLS () 


RAINING SINCE 


! GET FAST SERVICE MAN HOW TO 
! NATIONAL SCHOOLS, OFFPT. RC-128 
4000 S. Figueroa St., Los Angeles 37, Calif. 
! Rush free TV-Radio pportunity 
! No salesman w 


! 


Name 


Book and sample jesso 


Adore 
Check here if interested ONLY in Resident Training at Los Angetes 
VETERANS. Give date of discharge 


See ee ee ee ee ee ee ee ee ee ee ee es 





i CONTAINS 
HUNDREDS OF EXCLUSIVE LAFAYETTE 
ITEMS NOT IN ANY OTHER CATALOG 
OR AVAILABLE FROM ANY OTHER 
SOURCE-SEND FOR YOUR COPY NOW! 
See the newest and finest in Stereo Tuners, 
Amplifiers, Cartridges and Music Systems 
@ TAPE RECORDERS @ PUBLIC ADORESS 
SYSTEMS @ AMATEUR EQUIPMENT 
© INDUSTRIAL SUPPLIES @ RADIO & TV 
TUBES AND PARTS @ INSTRUMENTS 
© TELESCOPES, BINOCULARS. MICRO 
SCOPES & CAMERAS 
The most complete electronic supply 
catalog crammed full of ouryeing 
electronic at our customary down- 4 
earth money-saving prices. 
The largest selection of hi-fi com 
ponents and systems; greatest savings 
on Lafayette endorsed ‘‘best-buy’’ 
complete systems 
EASY PAY TERMS AVAILABLE — 
10% DOWN — UP TO 18 MONTHS TO PAY 


F°0. Box Sif 
JAMAICA 31, 6. Y 
DEPT. KL 


} Send FREE LAFAYETTE Catalog 590 


Everything tn Electronics 


Th 
Complete Catalog 
na = Best Values 
tainable 


LEADERS IN HI-FI 
OUR 


38th 


VEAR 


Name 
Address 


City State 


vial PLASTICS 
FABRICATION AT HOME! 


Complete 
Low-Cost 
Home Training 
Course NOW 
Available 
There's ex iting 
Opportunities for 
you in Plastics Fab- 
rication. Fun and 
relaxation as a 
hobby! Big money 
as a spare or full- fos 
time business! you how to make 
molded, cast, internally carved colored plastic jew- 
elry, toys, furniture, novelties, signs. Professionally 
prepared. Used by Manual Training and Industrial 
Arts Teachers. Earn as you learn. All 
materials furnished. For men, women. 
Accredited Member National Home Study Council 


SEND FOR FREE BOOKLET _ 


—_ 


Course teaches 


if 
<i 
iz 
\ 

\ 


INTERSTATE TRAINING SERVICE 
Dept. C- 2, Pertiand 12, Oregon 


end Free Booklet Home 
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MAKE MORE $ IN 
SPARE TIME HOURS! 


Use “IDEAL” 
Lawnmower Sharpener 


New attachment 
- Model 300 ‘‘Ideal'’ oa 
perfect reel and rotary 
blade grinder—also 
sharpens shears, other 
tools! Ideal's exclusive 
**hook’’ grinding method 
insures quick, easy re- 
sults every time. Com- 
pore all facts and you'll 
buy ‘‘Ideal'' — leading 
mower shorpener for 55 
years. Moke more money 
—write for free catalog. 


The FATE-ROOT-HEATH Co., Dept. PS-12, Plymouth, Ohio 


mokes 


Sharpens All Mowers 


*REEL TYPE * HAND 
* ROTARY + POWER 


Complete 
Telescope Lens Kit 


ynquer Space, Explore the Universe, 

< te Lens Kit con 

yb jec e le eyepiece ler C “OW if PO 

20) POWER, 25 POWER, , 1 

bas ane trom simy ' by ate truc ns 
Mone 


BUSSE SALES co. “Hartford, Conn., 


setehy ore BU 


How to erm a Profitable ayetneee - Veur Own 
at Home n a Smal! offic 
1 mt 


Planets, Moon craters, New Stars, 
length gF ound and polished 
) POWRT 
ecessary lens fitt 
Triped and 


Dept. PS-74 


sed TODAY 
“Comptete—Satistaction = 
You ¢ making lease me 
a € it. You 
. Y Fu 


ra 
Only “ss. 95, 
anteed! This is BIG 


w ¢ stag 
! Order *‘Mail Order Course nia 


Nelson- Hall Co., 210 S. Clinton St., Dept 


uARN UPHOLSTERY 


EARN 


9MS-1I, Chicago 6, III 


YOU'RE in easiness RISHT Lage r cticé ul course, 


complet 


PEON “Opportunity Fie ld rn pond} 
FREE Illust. Catalog "REE 
Write Today Approved for Vets. 


slip covers, et« 


MORE 
MONEY times and bad. 


Upholstery Trades School, Dept. GX-1612, 721 Broadway, New York 3, N.Y. 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


Teacher, Lecturer or Ac- 

achieve Health, Hap- 
t. Chartered State. Correspondence 
FREE book telling how 


Obtain a Ps.D., Ms.D cP Be a 
credited Practitioner beach othes \ 
pines and Contentmer 

rs I Write for 


THE NEOTARIAN FELLOWSHIP 
Building Kar City 6, M 


When Writing Advertisers 


Please Mention Popular Science 


“‘“MINIATURE MACHINE SHOP 


No Bigger Than A Typewriter, Outper- 
forms Machines Many Times its Size!" 
That's what Mechanix Illustrated says 
about UNIMAT in their 3 page feature 
story in the May issue. If 
want a reprint of this 
complete infor 
mation about this amaz 
ing 10 in 1 combination 
precision tool write to 


AMERICAN EDELSTAAL, INC., UNIMAT DIV., Dept. 112, 350 B'Woy, N.Y. 13 





This nation-wide service can help your ideas 

is make money for you. Probably the toughest thing 
your about having an idea is getting someone to listen. Millions 

of dollars worth of valuable ideas are gathering dust be 

MILLION cause their originators can’t get them into the hands of the 
companies who can use them. NIRI has already solved this 
DOLLAR problem for many people like you — analyzing and evaluat 
ing their ideas, marketing them, advising originators on 


idea the protection of their ideas, and helping them get the 


best possible price. We will be glad to give you our bank, 


legal and Better Business Bureau references, if you wish. 
gathering For further details, fill in the coupon. 
ao Note to industry: get in touch with us for details on how 
dust? ‘ this unique service can be of value to you. 


CLIP COUPON TODAY FOR THIS INFORMATIVE NEW BOOKLET 


NATIONAL INSTITUTE of & > | Please send me your folder for people with ideas 
REGISTERED IDEAS, Inc. Name__ 


Rm. 2, Institute of Science Bidg., —— Address 


Media (Suburban Phila.), Penna. City 


Make $5°° an Hour 
CASH PROFIT 


THE DAY YOU START! 








in the 
promo- 


full particu 


Salesmanship—Outside 
AGE 


Sheet Metal Work 


Retail Merchandising 
Tool Making 


Mechanical Technology 
Metalworking Courses 
Plumbing—Practica! 
Private Secretary 


already 


aining now for quicker 
COUNCIL 


C) Mechanical Engineering 


: 


STATE 


and prepare for it in time 
and postpaid 
NATIONAL HOME STUDY 


if you are 


O1 
| FREE 


Technicicn 
ng—Building Trades 


ng—Machine Trades 
ical Eftgineering 
icity—Practical 
onics—Industrial 


HIGH SCHOOL COURSES 


se! 
Machinists 


Contracting 


waste. 
start tr 
L} Drof 

] Elec 

Elec 

Elec 


please 


Dept. G946, Drexel at 58th, Chicago 37, II! 


best, 


START YOUR OWN BUSINESS AT HOME... SHARPEN 
HOUSEHOLD, GARDEN AND SHOP TOOLS IN SPARE TIME 


Now you can turn spare time into Big Cash Profits with 
new Belsaw Sharp-All. Sharpen knives, scissors, shears, 
snips, ice skates, mower blades, hedge trimmers, grass whips, 
axes, chisels, screw drivers, scrapers and saws just about 
any household, garden and shop tool. Your own CASH busi- 
ness with no inventory. No calls to make. No experience 
needed 

Learn how easily you con start your own spore 

time business p Bite low cost easy-payment 17444 
plan. Send postcard for FREE BOOK. BOOK 


BELSAW SHARP-ALL CO 


709 Field Bidg. . Kansas City 11, Missouri 
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ure & Building 
ve Technician 


Better Foremanship 
Blueprint Reading 


ceship Courses 
Bookkeeping 


»day, choose the job you want 
full information. 
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}] Avtomot 
Business Manogement 
Civil Engineering 
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Save Half 
ASSEMBLING 


MEN PAST 40 


G 
Schober Afflicted With Bladder Trouble, 
2ains in Back, Hips, Legs, 


ELE Cc ' Nervousness, Tiredness. 
RGANS ° If you have these troubles, particularly bladder 
in KIT form trouble, then your condition may be traced to Glandular 


a constitutional disease. Neglect of 


: “CONCERT" OR “CONSOLETTE" ioflemmation « - n leads to premature old age and 


sometimes incurable malignancy 
has a New Free Book 


The Excelsior Medical Clinic I 
NO SPECIAL SKILLS that Fg hov - tho i _—- ds of inie have been successfully 
PAY KIT BY KIT treated here at Excelsior Spring for Glandular Inflam- 


mation by NON-SURGICAL Methods. They found sooth- 
> CONSOLETTE MODEL This Free Book may prove of utmost importance in 





ing relief and a new outlook in the future of life. 
| Occupies only ”x3'2” your life. Write Today. There is no obligation. 


Floor Space 








* HANDSOME ASSEMBLED CONSOLES 

¢ DOUBLE KEYBOARDS — 122 KEYS 

* ABOVE-KEYBOARD TABS 

* CONCERT MODEL CONFORMS TO AGO 
SPECIFICATIONS. Occupies 3’5” x 4’7” Floor Space 

© BUILT-IN SPEAKERS OPTIONAL (For Consolette Mode! only) 

© COMPLETE DETAILED INSTRUCTIONS 

© FREE—NEW 1959 EDITION of 16-page 
BOOKLET DESCRIBING BOTH MODELS 

* 10” LP RECORD DEMONSTRATING BOTH MODELS 
available for $2, refundable on receipt of order 


Write today—see what fine instruments 
you can have at such great savings. 


The SCHOBER ORGAN CORP. New York 28, NY. 


"JOBS OPEN 
puto | | 


with Opportunities for 
anics 


GOOD PAY 


Free Illustrated Booklet 
Tells Way to 
LEARN AT HOME 
IN SPARE THOSE 
idespread deman ined 
men in AUTOMOTIVE oMECHAN- 
ICS. ATS GIVES YOU TRAINING 
IN THE MANY BRANCHES. 
ATS has been training men 
for success for more than 

half a century. This not-for- 
profit organization offers 
its amazing plan te you. 
Write now for free details. 
ek TECHNICAL SOCIETY, Dept. BJ-128 
© E. 58th St., Chicago 37, ti. 


g. Fender 


Excelsior Medical Clinic Dept. 86229 Excelsior Spgs., Mo. 


16 FT. ‘BIG MOTOR’ $229 
RUNABOUT KIT” frt. it 


Seetubatondioaute 
) Many custom accessories. 
} Full line of cruisers, run- 

abouts, fishing boats. 





Buried gold—silver—metal objects 


DISCOVER HIDDEN TREASURE! 


with GOLDAK locators, famous since 
1933. Complete line of transistorized instru- 
ments, underwater metal detectors, geiger & 
scintillation counters. Five models from 
$64.50. Write for free literature and infor- 
mation on new book of known treasures 


1544-12 Gi ks BI 
GOLDAK CO, *"ciendate, cat 


Nou. GET LONGER LIFE 
FOR YOUR BATTERY 


Amazing “NEW LIFE” battery rejuvenator ex 
tends useful life of new or old batteries for 
many months. Use lights, heater, radio as 
much as you like. Get sure starts even in 
zero weather. NO RECHARGING NECE SARY! 
Money Back Guarantee. Use 1 ‘box for 6 volt, 2 boxes for 12 voit 
batteries. Rush only $1.00 per box 
1118 CASTLETON @0., DEPT.76 


JSM PRODUCTS CO. CLEVELAND 21, OHIO 














Made for U.S 
govt for tank 
eri pes. Fine op 


for $ abe 1” y 
of $4. Postage paid ponty eren ali 4 orde 


VOLUME SALES CO. 3930 ia tere Ps-1258 


o € 
s Calif res. add sales tax 
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New Postette Service Ramps! 


FAST MAXIMUM 
ELEVATION 
SAFETY AT 
LOW COST 


MAXIMUM 
WORK SPACE 


BUY / AND HOLD» 
U. S. SAVINGS BONDS 


FREE BOOK 


Write today for a FREE copy of illustrated law book, “THE LAW- 
TRAINED MAN,” which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost ; 

convenient monthly terms, Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave. 
Pounded 1890 Dept. 128, Chicago 1, Illinois 





GENUINE 


360 POWER 


3° REFLECTING 


TELESCOPE 


COMPLETE WITH 
50X, 120X, 150X, 360X 
magnifications, 4X finder scope, 
folding tripod, plus “Handbook 
of Heavens” & Magic Star Finder 





‘ ‘ ‘ F.O.B we t ! 
Dept. DPS8, OPTIK INSTRUMENTS CO., 509 Fifth Ave., NY 17, N.Y 


make big money 
erfect piadues book 


“NO EXPERIENCE. very ume rita NEEDED 
\a 
en on rubbe r 


t 
for 


an . 
3403 S$. MADISON, DEPT. 3 
MUNCIE INDIANA 


cess! 


DON’T CoPyY - ae TO ORIGINATE! 
r tr r, RAYE = ys" 
tT OONS at ay SEI ~ 
i over 600 ittustrations 


— ne 1 HOW 


“26 ‘lessons 
« for free details 


RAYE BURNS ScHoot, Dept. S, Box 3583, CLEVELAND, OHIO 


JEEP OWNERS 


RE-POWER NOW with a V-8 engine—Use 
FORD * CHEVROLET MERCURY 
in 2 of 4 Whi-Dr e Jeepsters Wen. Trucks. H.J. and 
Conversion Kits $4 5 5S. if you want cast 
ne you w det 
will ship correct kit, at co . tor 
Wire, phone or write for free details. (Also kits for Ford 6 
HOOSIER MACHINE enooucts co. 
314 S.E. Gth St. hone CRE-3 Pendleton, 


engine.) 


Oregon 


HOTTEST THING ON 
Jeep FRONT WHEELS 


STOP FRONT DRIVE DRAG IN 2 W. D. 

Warn Hubs on your 4 w. d. disen- 

} gage the front drive in 2 w.d., give 
it double-duty value with free- 

wheeling 2 w. d. economy, per- 

formance, plus normal 4 w. d.— 

automatically, with Warn Lock-O- 

Matics, manually with Warn Lock- 

ing Hubs. See your dealer soon! 

WAR MES: EO. NE. 


WARN HUBS 


The 
GIFT for 


PERFECT RECORD 


the HOBBYIST 
HI-Fl FAN and 


RAILROAD ENTHUSIAST 





Here, in superb high 


fidelity, o are the 


romantic, nostalgic sounds of the 


railroad of yesteryear... 


write for 


sounds of a vanishing era! 


also available on 
Stereodisc 

AFSD 5843 

— $6.95 


A Be 


I I 
Enroll Now for New Term 
Heald College Ranks FIRST 


West of the Mississippi 
in “Who's Who in America 


Send for FREE information 


Heald Engineering College 


Van Ness ot = Dept. P.S. 1258 
San Francisco, California 
EEE 
a 

CITY 
STATE —_ 


Dept. PS, 


free catalog 
AUDIO 


FIDELITY, INC. 


770 Eleventh Ave., 
New York 19, N. Y 


Heald Trained Engineers 
Moving Ahead and 
Winning High Positions 
Throughout American 
Business and Industry. 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Degree Courses: 


are 


Radio-Electronic Eng 
Electrical Engineering 
Highway Engineering 
Mechanical Engineering 
) Structural Engineering 
Civil Engineering 
Architecture 


Diploma Courses: 
[}) TELEVISION () Color TV 
| ) Radio-Electronic Tech 
_) Industrial Electronic 
Tech 
Tool & Die Design 
[] Architectural Drafting 
Mechanical Drafting 
Structural Drafting 


Approved for Veterans 
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Train the ALLIED Way 
at Home for Big Pay in 


NUL! 


MECHANICS 


Send for Valuable 
FREE BOOK 


Good jobs for Auto Mechanics. Allied way 
ets you started few weeks after you enroll 
You are sent tools, testing instruments. 
Shown how to establish your own business 
Allied practical quick-learn way requires no 
previous experience, no advanced education 
Mail coupon today for FREE book with 
charts, diagrams, facts 
(ee © 8 8 Ff oS UL hUDLhUDLUD.LUDGL UL UG. UL UL UG LUG 
ALLIED INSTITUTE OF TECHNOLOGY, Dept. PS-128 
1338-42 So. Michigan Ave., Chicago 5, |! 


FREE Auto Mechan Illu 








Send me 
Name 
Address 


City Stat: 
& o-oo ee ee ee ee ee eee ee es es 


g OWN a Nationally 


y Advertised Business 


Even if now employed, we'll 
personally train you, furnish 
all equipment & supplies, 
and show you how to clear 


$8,750 2°20: oaey 


START PART TeE—< yperate from home. We furnish everyt 
d locally train you t n your OWN business. Become an 
, que ABSORPTION | 
s. Aerated foam rer 


“on-location” carpet- agin Ist 
backed by Parents’ 

dirt, grease. No scr 
retarding, mothproofing, 

on each job. Business grow 


WE HELP You Le. 





| DURACLEAN CO., 8-18D Duraclean Bidg., Deerfield, Ill. 
Please rush free booklets with full details of how | may OWN a grow- 
ing, lifetime business. 

Nome 

| Address 

City Stote. 





County 
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New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home Operators now make 
$9.40 AN HOUR in busi- 
ness once monopolized by , 
a few _ companies 
Specia! rubbe stamps brin is Nien 
oni pennies to make 
yat table top machine By 
s worth of material, 
t stamps, the kind busi- 
yffices now buy by the dozen at $1 
0 an hour. Start in spare tin 
Ine on Kitchen table using 
any kind of stamp. We'll 
out obligation about this established 
ness, now open to individuals for the 
¢ information send name today 


Rubber Stamp Div., 1512 Jarvis Ave., Dept RP. P. Chicage 26, 





EXCLUSIVE DOUBLE-BEARING 


HEAVY DUTY PUMPS 


IRRIGATE @ DRAIN @ Crest Ate . SPRAY 
HI 
PH 


$10.95 
$12.95 


TYPE 1— 


don't delay—se r yours today! 
MONEY BACK GUARANTEE 
Centritugal and Gear Pumps in All Sizes 


LABAWCO PUMPS, Belle Mead 4, N. J 














GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home. Write 
for free map and literature 

AMERICAN OIL SCOUTS, Dept. PS 
7321 Beverly Bivd. Los Angeles 36, Calif. 

















RADIO & TV NOISES 
STOP INSTANTLY! 
| NE a ~ ed 


DESIGN 
Bell-Tronic line filter eliminates noisy interf — 
caused by motor appliances, autos, ol] burners, 
Simply plug radio or TV cord into filter 1 





and filter into wall socket. Send $1. Add 
25¢ for P.P. & Handling. No C.0.D. Try 
5 days. Money back guarantee 


TUBE WHOLESALERS. Dept. B-PS, Box 6!, Baldwin, L.1., 


Low cost RUPTURE HELP 


“Cushion of Air” 
millions of *reducible ruptured for 
worries! Guaranteed to 


Appliance has helped 


vet their A Cushio® 


rupture of 
he avenly comfort ~ArR! 
nothing! Low-cost; light ” 
Cushion” facts free. Write n | 


BROOKS CO., 144 STATE ST., 


, Security or 


MARSHALL, MICH. 





CONFIDENCE 


NAMES 


SATISFACTION 


BRAND NAMES FOUNDATION, INC. 
437 FIFTH AVENUE, NEW YORK 16, N.Y, 














HIGH WAGES! 


High Wages con be yours as an Operating Engineer of heavy 
construction equipment! Learn NOW to operate our diesel 
engined bulldozers, draglines, cranes, back hoes, scrapers 
and motorgraders! 
Machines of major manufacturers ore used in our training 
program 
Contractors need trained operators and pay high wages to 
ovr graduates 
We invite comparison and inspection at the nation’s original 
construction equipment operator's training schools 
VETERANS: Ask about G.!. Benefits 
Write TODAY for FREE School Catalog, 
no obligation, to either address 


THE NATIONAL SCHOOLS of 
HEAVY EQUIPMENT OPERATION 
Dept. AS-2 
P.O. Box 8243, Charlotte, N.C. 

P.O. Box 527, Weiser, Idaho 


75 POWER 2SRASHCT SK i ie 


3 in one te 
ety, 75X magnific atio ne ‘Br ass ‘pound. 











Guaranteed to bring dis- 

Most 
tant stars, moons, ob- ewertsi 
scope sold anywhere 
this amazing low 
Americ an made, 5 sections 
Pr ; contains 4 ground 
& me slished lenses. Can also be used as powerful com 
pound microscope Mass production enables us to offer tele- 

scope complete at $3. oR oe aid. Money back ——— 
CRITERION CO., Dept. a-66. 331 Church St.. Hartford, Conn 


Improve mind. body and personality with 
amazing new university-tested method. $2.00 
rushes 100 page fact-filled illustrated book of 
complete instructions Satisfaction guaran 
teed Free folder on request. Sleep-Learning 
Research Ass'n. Box 24 -G Olympia, Wash 


Le How! TEST YOUR OWN 
@ ' TV & RADIO TUBES 
all of Seat av soree picture tube 


for filament breaks 


Gelcer. ENGINEERING corp 
. Western Ave. 
Dept. BC-110 


Chic cago 45. 
When Writing to 
Please Mention Popular Science 


Advertisers 


TSG esHeiman Means 


Save Money. Check Items Wanted: CHILDREN’S AUTOS 


with Gasoline Engines 
GARDEN TRACTORS ) GOLF CARS 
Low as $99 


Electric or Gas 
Ve TON UTILITY CAR SNOW PLOW 
AUTOMOBILES Bolts on Front Bumper 
Some dealerships still available. 


ESHELMAN CO., Dept. FC112, Baltimore 2, 


et 25 | aa P 
|} ALLIED’S 


ON EVERYTHING 
IN ELECTRONICS 


EASY TERMS 
AVAILABLE 


WORLD’S LARGEST STOCKS 


Here is the complete guide to every- 
thing in Electronics for Experi- 
menters, Builders, Amateurs, Serv- 
icemen, Engineers and Hi-Fi 
enthusiasts: 


* Amazing Build-Your-Own KNIGHT-KITS 
® Everything in STEREO Hi-Fi 
Hi-Fi Music Systems & Components 
Recorders & Phono Equipment 
Public Address & Paging Systems 
TV Tubes, Antennas, Accessories 
Amateur Station Equipment 
Latest Test & Lab Instruments 
Industrial Electronic Supplies 
* Parts, Tubes, Transistors, Tools & Books 


SAVE on everything in Electronics 
at ALLIED—get fast, dependable 
service, expert personal help, guar- 
anteed satisfaction. Send today for 
your FREE 1959 ALLIED Catalog. 
Everything in Electronics 

From One Reliable Source 

OUR 38th YEAR 


Send for 
FREE 


Catalog 


el 
ALLIED RADIO 


’ ALLIED RADIO, CORP., Dept. 7-M8 
100 N. Western Ave., Chicago 80, Ill. 


O Rush FREE 1959 ALLIED 452-Page Catalog ~ 


Name 





Address 





City State 


eecoe0ees e« se F e4 2 - 
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EARN MORE -LEARN 


u' TO 
DIESEL MECHANICS 


OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
[) AUTO MECHANICS ) REFRIGERATION 

C) DIESEL MECHANICS (] AIR CONDITIONING 

C] BODY & FENDER REPAIR MACHINIST TRADE 

] GAS-ARC WELDING [) ADVANCED MACHINIST 
[] PIANO TUNING & REPAIR 

Skilled men are needed in every part of the country 
Earn top pay in established shops or start your own 
business. Greer’s expert instruction and actual shop 
training teaches you how. You learn by doing—dquick, 
easy courses using the latest tools and equipment 
Day, evening and part time instructions available 


Job placement and convenient living accommodations 
are yours while training. Contact GREER’S FREE 
JOB PLACEMENT SERVICE when you enroll if you 
wish part time or full time employment 
ENGINEERING DEGREE COURSES 
"] DIESEL AUTOMOTIVE ENGINEERING 27 MOS. 
] REFRIGERATION & AIR COND. ENGINEERING 18 MOS. 
] WELDING ENGINEERING 18 MOS. 
All Courses Approved [| Civ. or [] 6.1. 
*lease rush me free literature on the trade indicated 
no obligation 
NAME. 
STREET. 


TOWN. 





a 





SOUR... CTA T Recess 
Established 1902 


GREER ‘::; 


TRAINING 
Box M, 2238 S. Michigan Ave. 
Chicago 16, Illinois 


Kits for Christmas 


GENIAC COMPUTER KIT 


u can construct ove iifferent circuits 


and machines 


ompute, reasc s and demonstrate 


iety of basic comput 

in construction kit. O 
ial firms and private indiy 

first brougit them on ¢t 


GENIAC set up to do a 


We have recently 
which gives'us special 
16 year old boy who 
GENIAC. Dozens of other 
designs for comp 4 re 
projects and 
computers with 


problem in Spz Ship Engineering 


added : ircuit for composing rm 
pleasure because it was desi ene d by 
learned about compute rs from 
youngsters e created the ir o 
uits, u NIACS in the ir school 
I Qn 
GENIACS 

Each kit comes complete 3eginners Manual, St 
Guide, instructions for buildir ll the machines and circu 
rack (exclusive with our GE? NIAC parts tray. anc our con 
plete question answering service. When you buy a GENIAC 
you are buying a first course in computer operation 
ach kit comes wi th a one 


ee week money back guarantee 
you are 


not satisfiec 
Price of Kit complete with parts tray. rack all component 

manuals and texts $19. 9S (postpaid in U. S., add 80c west of 

Mississippi ($2.00 outside United States.) 


SCIENCE RESEARCH KITS, Inc., Dept. PS-128 


Oliver Garfield Company 


108 E. 


4G POPULAR SCIENCE 


16th St. New York 3, N. Y. 


DEPEND ON SOCIAL 
SECURITY! 


ADD TO YOUR INCOME © UP TO $5.00/ 
HR. SHARPENING ALL TYPES OF LAWN 


MOWERS Modern Manufacturing'’s pre 


sion Lawn Mower Sharpener 
ond Bed Knife Grinder 
easy for 
on a fu or part time 


mokes it 
you to earn extra cash 
basis 
Many mowers need sharpening 
Do it in your basement or go 
rage. Anyone an leorn to 
operate this sharpener 
write todoy for tree 
brochure. Dept ! 


MODERN MFG. CO. 


160 N. Fair Ooks Ave. 


Pasadena, Colif 





$27500 
F.0.B. Pasadena 











Ine luding cas 
nd straps 


529.95 


“oe: po re a v Add 10% Te 
D BINOCULAR CO 90435 
DEA 


*s require 
LERS WANTED 


82 Genes it 











SLIDE 
RULE 
TIE 
CLASP 


FRED KLEIN, De 2 2R, 328 E. 87th St. New York 28, New York 


ack Guar 








ST: AMP & LABEL oe ER 


Gomeve S Stamps & Labels in Thirty 
Sec » 25 bottle 
(makes 1 gal.) 


. Stamps Dry Wrinkie-Fre 
@ Will Not Remove Color on Stamps 
@ 2 oz. Bottle —w- 1 Ga 


STAMP AGI an maz 











READI-TESTER 
Factory-wired $15.95 


All-m-one MULTI-RANGE ac/dc voltmeter, ammeter, ohmmeter, wattmeter, ieatage 
checker. Locates defects im wons, tans, refrigerators, miners, aw-conditioning. Ty & 
radio tubes and parts. batteries. generators. etc Easy instruction Book has introduc 
tron to electricity & procedures for common repair jobs. Examine EICO's complete 
lane of 50 professional instruments & Kits — Write fer FREE Catalog I 


“a « Electronic Instrument Co., Inc 


When Writing to ‘Adv ertisers 
Please Mention Popular Science 


33.00 Nerthern Bivd LIC 1M 





$2.95 OR 2 FOR $5.00 


TESTED AND GUARANTEED 


Write for free list on all types of telephones. 
Shipments F.O.B. Simpson, Pa. 


TELEPHONE ENGINEERING CO. 


Dept. 12A8 impson, Pa. 








PAY I‘ on the DOLLAR 


for 1000’s of Useful Items of 


U.S. GOV'T SURPLUS 


You BUY DIRECT from U. 8S. Government - TREMENDOUS savings. Eliminate 
AT THE LOW, LOW PRICES middlemen—Save BIG MONEY ' Pay as LOW as ic on the dollar or less. Our Direc 


. tory Gov't Surplus Sales lists 100's Army, Navy. Air Force Gov't Surplus Depots. Many 

PAID AT GOV'T SURPLUS SALES of them right fe your own back yard. BUY JEEPS, sports equipment, hunting, fishing 

Jeeps $223 Tractors $68 and photographic equipment and supplies, radio, electronic and electrical equipment 

Trucks $212 Motors 99¢ = trucks, boats, airplanes. Plumbing, hardware. office equipment & supplies ft f ma 

| $366 chinery, furniture. We DO NOT sell jeeps or other surplus. This indexed book tells how 

Boots $5.90 Airplones to buy Gov't Surplus direct. No dealer profits to pay. Get on the gravy train while you 
Fork -lifts $197 Typewriters $6.80 


can ene TODAY for 
Compressors $9.69 Generators $8.78 Gov't Surpies | Snel 5 AVIATION SURPLUS, Dept. PS-12, Box 789, York, Pa. 


Ngwtkyhnad..* a BUILD 16 RADIO 


vo 











CIRCUITS AT HOME WITH THE NEW IMPROVED 
1959 PROGRESSIVE RADIO “EDU-KIT''(® 


* New Greaseless Way A PRACTICAL HOME $99.95 
To Keep Your Hair ’ RADIO COURSE only 

, . Neat All Day iT pests. ¢ i - - 

7 And Prevent Dryness! 





° _ e ALL PARTS ditic : 
Try new Vitalis® with V-7: CEMRTIED sec ocmesSNE ROU RITE.” ime 
sens ew ae Ue cour OR POST CARD 


SIGN PAINTING[ paalL i taaiae 


Home - ry! Sent ae pak $5.95 — | NAME 


ign painting and ~ 
a a ar-Ress 





S. eprayed signe woke i leaf, a ae on as well, but T.N. CODY, 
bet ney-making busines fort nm, ete who star usine p 
sarisrabtion ‘eu ne asin ro tarted a iness of his own, reports... 
c Or de nce 05 


only ® 


vordus (oday. Satlehactios For 12 months I’ve averaged 


pe 
* Sie rn . aint ing Course 


\ OD 
WELSON- HALL co., 20 Pe bes St., Dept, 2MS-1, Chicago 6, 


MODEL CHANGEOVER SALE! 


1958 MODEL—BELQW COST! 


8” TILT ARBOR SAW per month income Ga 


BLADE TILTS—TABLE y — most of it clear profit for mol 

REMAINS LEVEL ‘4 Many men have discovered how to be independent 
Heavy duty all ‘ to be free of layoffs and bosses. C. G. Naples grossed 
cast icon Gall ‘ more than $200 his first week. A father-son combi- 
steed construc- 7 L nation grossed $44,000 their second year.H. Lemon 


says, ‘I netted $133 in one 8-hour day.” 

How much you make depends largely on you. You 
need no special skill, no large investment. Start 
i ; part time if you wish. 
iron mitre gauge ond ; . NO SHOP NECESSARY «+ Our Electric Deterger sham- 
patented motor drive : ) poos rugs, carpets right on floor—removes dirt and 
that fits any motor. 4 Was $24.95 grime and helps to show their natural color and 
Cross cuts, rips, bevels, beauty. So efficient and safe it ‘s used by largest 
mitres, dadoes, cuts compound angles — everything ex- railroads and hotels 
pected of saws costing four times as much. Depth of cut This is not a lease proposition. 
adjustable; 0” to 2'4 — table always level. Send check os own the machine, you work 
or M.O. $2.00 deposits on C.0.0.'s. when and where you please and all 


the money you take in is your own 
SPECIAL BARGAIN — This saw is our 1958 model. Each saw No risk. Machines fully guaranteed 
is brand new — sent to you in factory sealed cartons. Sold ne ab ae awa a ae eee eae y 


ond guaranteed direct from the factory to you ot a VON SCHRADER MFG. CO., 
‘ W111 “R" Pl, Racine, Wis. 
fantastic bargain, 


Without obligation send me FREE book 

FREE 10 DAY TRIAL _ MONEY BACK GUARANTEE let about your RUG DETERGER and tell 

Try this famous saw 10 days. If you are not satisfied that me how I can start my own permanent 

it does the work of any tilt arbor saw, regardless of price, profitable business 

return for immediate money back refund, Nome 
Sent Express Collect. 

We reserve right to refund money if stock is exhausted re 


AMERICAN MACHINE & TOOL COQ. 


ROYERSFORD 58, PA 


tion. Precision ground 


cast iron table. Price 
includes massive cast 





DECEMBER 





Classified Ads only $1.10 per word 
To be included in February issue, 
lations occepted after December 


insertion, payable 
copy should be in our office 
15. Address orders to O. K 


ALTOMOBILES & 


, ET CAR USE THIS HANDY INDEX 
. ee ee TO FIND WHAT YOU WANT 
CROSLEY 
Catalogues 
7, Elmont, New 
MIDGET Car 
parts 35c Syp 
Oh io. 


FABULOUS New 
ve whe f plete 
Be »bkat Main 

RESTORERS' Guide 
Nets suppliers ds es 


classic 
99 


And Foreign Car 
ilabie Par Discount 


$s and 
» Sta 


price 
P 


t of 
oledo 


“Bu ild 
$2 to 
low 


racer 
Send 
606 So 1 Bluff 
1959 
for ar 
ca Motoms 
Fr ankton. 
— oe 
itomobile 


NON-profit orgar 
d 


catalogs 


agazines 

on free m Auto Maniacs 
Stockbridge 

FIBERGLASS 
Care Racers 


roc En 
NEW 
wheels 

Angeles : 


Bodies 


Power Cams 
Cams, Box 


Catalog 
_ We 
3, Calif 
WORLDWIDE 
Free 
Dept. B 


on 


Old Car Club Literature 
Send stamp—wWorldwide Car 
Box 20749, Los Ar 6, Calif 


igeies 





2 AUTO SUPPLIES & 


_——_— IPMENT 


SAVE m mor 


, 183 0- Ss Lo 


Catalog. Thou- 
res Don't 
st Equ lipr men t 
efundable). Ne 
ries 9805-PS-12 
Calif 


1959 GIANT Auto Parts 
‘ A s. > 


on your Car uy »keep: Monetize 
Martarm, Magnolia Ave., 
Angeles 6, Cal 


DUAL Auxiliary 
tas Pedal. $6.95 
ity, Kansas 


AUTO shop 
world’s largest no »idin 
Cc gg Free Hobart We iors, Box P- 
Troy, Ohio 


RING-Valve 
Free details 
Penna. 


1959 “EDITION 
Get world's 


r Left F ot 


job while < dr ivin s. 


x 00. 
Motaloy, Granth 27 


It’s New! It’s different! 
largest auto accessories and 
parts catalog. save up to 50 308 pages 
over 85,000 items for 1920 to 1959 models 
including Hollywood accessories, custom 
styling and Hi-Speed “oe All parts 
and accessories for all cars and 

We have that hard to get part 
packed _— bar gains. Completely 
trated Se c (refundable) 
ee 19! 9 Ps. 12 Archer, Chicago 

I 


“t 
Typewriter 
Wanted to Buy 
Watch Repairing 
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in advonce 


by 


Kelly, 


| 
A ed. Train 


Minimum ad 10 words 
December 22. No cancel- 
Classified Adv. Mar 


NEW 
motors 
adapter 
Tujunga 


Re “dm 31 - 6-volt 
stpaid 


Mig., 


heater-defroster 
With 12-volt 


) 
Lee 10630 Hillhaven 


lectric Troubleshooting 
t Charging! Simpli- 
Generator Service, 
Street r ton, N. . 

1909-1934 FORD 
Mark Auto, Layton 


CHRISTMAS 
ing Ledbetter 
Texarkana 8, Tex 

GAS Saver” 
$1.75 each. Neher 

AMAZING! itomobile 
T Parkit Free 

6838. Kansas City 

CARBURETOR 
Illustra ted Patent ory How 
Por Fun Or Profi end $2.00 To Sci 
Electric Co., Box 12- FP Wickliffe, Ohio 

YOUR car, fastest dragger, hi 

$1. Ronnye Tattershall 
Warrenville, Illinois 


ALTO TRAILERS 


fle Se 
8 Ball 


parts 25c 

Jers pe 7 
Values. Free list- 
1015 West 17th, 


Satalog 


speci 
Ent erprises 
free trial. If satisfied 
La Verne, California 
coin dispenser 
mation. Carcoin 
Missouri 

Miles 


nfor 
30 


200 Per 


economy 


Box 





BUILD Ex} nding eight foot trailer 
Accommoda ve. Literature 10c. Framar 
Company, Wilmington, Massachusetts 
PICKUP 
Literature 10c 
Kansas 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


Coaches Tra 
Comstock Tr 


ier 
aller 


blueprints 
Ss, Parsons, 





RECONDITIONED Motorcycles and m 
Chromium accessories Comp! 
Indian parts. Expert rebuild 
service. Indian Motorcycle § 

Kansas City 27, Missouri 


MICRO-Midget $15. Motorscooter 
Motorbike $5, less engines. Engines 
Go Cart $60. (Mailorder Only 
(35c for first class mailing), 
Directory-Catalogue Number 
these and hundreds of; other bargains in 
Midget Cars, Motorscocters, homebuilders 
parts, plans etc. Midget Motors Directory, 
Athens, Ohio 


1000 MOTORCYCLE bargains $15.00 up 
Catalog 25 Bunico, 6-P Covington, 
Virginia 


WORLDWIDE 


$20 


d 
32-page 
86 listing 


cle Club Litera- 
ture Free. Send stamp—-Worldwide Motor- 
cycle Club Dept B, Box 20749, Los 
Angeles 6, Calif \d 


5 AVIATION 


Motorc} 





AVIATION Surplus Bargain og 


Catalogue. 
One Dime Box 22PS8, ‘Thomasville, 
Penna 


BOOKS, Aviation catalog. Aero 
Publishers, 2162-PS12 Sunset, Los Angeles 
26, California 


FLYING Platform. Three Drawings, 
$2.00. Rotron, Box 573-c, Bellflower, Calif. 
HELICOPTER Mechanics Urgently Need- 
At Home. Southern Cross Heli- 
345A Sip, Jersey City 


Free < 


copter Institute, 
| 6, N. J ees 
Free Bro- 
Lakewood, 


ans 
6042-C 


HELICOPTER, Kits, F 
chure. Adams, Box 
Calif 
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HOMEBUILT 
$1.00 Homebuilt 
$1.00. Urshan, Box 43 
Diego 4, California 


SMALL 


Helicopter 
elicopter 
32 N.P. Station 


Helicopters 
Manual Drawings 
$2.00. Sandhill Aircraft, 
yn, Nebraska 
PROPELLERS 
boats and sn 
prompt del 
Maxwell Sox 


‘Box 


plans upplies 
»wplanes atest 
atalog 


3301G Ft Worth 





5A ASTRONAUTICS 


ROCKETS — Plans, Details 
All § — nstr 
Parachute 


$1.00. Am 


Bonu 


return \ 
Research ‘York Maine 





7 ELECTRICAL SUPPLIES 
& EQUIPMENT 


ELECTRIC 
$2.00. Beyer 
Chicago 4 

SHORT Circuits 
set. or your $4. 50 back 

Shc , I 509-2 
Harwi h Port 5s 


Pencil 


Mtg 


Engraves all Metal 
10511-C Springfield, 


nted within 


Missouri 


REWI ND M 
$1.50 


tors 


Lewis 


Parts Wh 
Sec 26 Soutt 
ngham A 
ELECTRICIANS 
correctl La‘est 
$3.00. William Gofor 
lie, Tenr 


abams 





WELDING, SOLDERING 
WELDERS i 20. Welds 
Morri 107 r ive, 5S 
New York 
ACETYLENE Welding Outfits 
50; Arcwelders $56.50 


Eagle 
9085 Broadw shicag 


new 
Welding 
zo 40, Ill 





MACHINERY, 
SUPPLIES, 


TOOL 
ETC. 
LAWNMOWER Sh 
to fit any t 
existence 


906 Virgini 


NEW 
notor 


arpeners 


Alamog 
Milling Machir 


229.50. Idea 





TRIGONOMETERS 


Rea oy Drafts > St 
igulator Makes Trigonomet 
No C.O.D. Trical, Box 67 


ident 
I Eas 

> Buffalo 
Ne 





10 ENGINES, MOTORS, ETC. 
DIESEL I 


j Parts War 
1-110. Mayer 


Carnegie 


ted GM5l- 
Cleveland 

MOTORS H.P. General Electric 
$7.50 2 HP pne 0, Send M.O 
Rebuilt, sizes to 5 H si 10c. A. C. Mo- 
tors, 3101 N Philadelphia 32 
Pennsylvania 


STEAM Cars—Boats—Build with our 
gines—Folder 25c. Tiny Power, 
Oregon 


32nd St., 


en- 
Corvallis, 





10A 

SENSATIONAL Garden 
between plants and rows, 
berries. Eliminates hand hoeing 
in size, yet entirely different 
2742840. Also tills. Fantastic 
few inquiries. Auto Hoe, 
consin 


FARM MACHINERY 


Tractor 
including 


Hoes 
straw- 
Standard 

Patent 
offer to first 
DePere 69, Wis- 


ll BOATS, OUTBOARD MOTORS 

NEW, used, rebuilt mari 
rine conversions, fittings 
Stokes Marine Supply, 
water, Mich 


FREE big catalog; Boat Kit 
factory built prices. 8° through 13 
outboards designed for amateur assembly 
Trailers, Fiberglas Hardware Accesso 
ries, Luger, Dept. K-12, 9200 Access Rd 
Minneapolis 20, Minnesota 
FULL size, cut-to-shape 
blueprints, 7'5-38 feet 
lustrated ‘‘Build a Boat 
architect-designed 
Skiffs, Outboard 
Houseboats, 50c 
Booklet, $2.50 
Catalog, $2.00 
Co., Dept. A-77 


BOAT Plans—Full Size 
Kits. Modern Inboards 
amateur builders 
Oc or specif 
9152 Rosecrans 


1e motors 
Free Catalog 
Dept. 23 


Save 15 t& 


boat patterns 

Big new 88 pe 
Catalog of 

ser Runs 


Clev ve 
Box 351 


Patte 
and O1 tk 
Complete 
requirements. G 

Bellflower. Calif 

ALUMINUM Boat Kits $99.50 
Runabouts. Financing. Catalog 10¢ 
Tishomingo, Oklahoma 

MARINE conver Ford 

Jeep engines. Catalog 25« 

— turing Co., 972A Br 
ark 2 J 


260 POWERBOAT hig - 


atalog 50c. Fiberglass Bos 
Marinecraft x 


Fishir 
Fepcc 
sions Chevrolet 
Lehman 
ad St., New- 


Pattern 
Cc 


Ma- 
Cold- 





BODY-BUILDING COURSES, 
JIU JITSU & ATHLETIC 
EQUIPMENT 


ful arms, chest, sh 
$1. Fonsad, Box 601 
Market Wilmington 99, Delaware 
FREE Muscle 
Body-Tone Box 
Florida 
HANDB ALANCING 
tion guaranteed ] 


Kalamazoo 


JTSTANDIN( 
age Ams 
nly a Rope! S 
Gain—Reduce 
4834 Art, San I 
_ EAR ATE Kung 1 
ise. Power that 
hande Illustrated 
84 Val 


alle ista 


ders 


eed discove 

tre Healtr 
Free Book! et 
Yiego 1 f 
dead! 
Breaks 
Manual 
Ave 
Calif 

BARBELLS 
ratus 


Slioam 


Dumbbells, Cc 
Booklet 10 Good 
Springs, Arkansas 


_BARBELLS 
ses 


arses 


Barbell 


Exerc ise Eg 
s Booklet, Souvenir 
Rewiing Barbell Co Readit 


Vania 

PUSHED > Don’t take 
from bullies. Surprise them. Ea 
you know Police Jiu Jitsu. Cc 
illustrated course in 
police and armed 
Satisfaction 


Cc Amityville 


39, New York. 





14 FIELD GLASSES, 
TELESCOPES 


WAR Surplus 
lenses, instruments 
components and line of 
nomical telescope items. World’s greatest 
optical market place! Send only $1.00 for 
beginner's 10-lens kit and big instruction 
booklet Stock 2-CN. Write for catalog-CN 
Free gaa Scientific Co., Barringtor 
New Jerse 


DYNASCOPE—Sensational 
tor Telescope end for 
Company, Dept DS-56 
necticut 


REFLECTOR Telescope Kits $7.25 
to $175.00 (12") irrors, cells, Focusing 
Mounts, Tripods Eye Systems. Anything 
everything in telescopes. Optics—Also Bin- 
oculars. Microscopes, ptica Gadgets 
Free Catalog. Also Ready to use telescopes 
from $25.00. Esco Products, Oakridge, N.J 

FREE 48 Page Science Catalog Covers 


everything. Research Scientific, 126T West 
23rd St., New York 11 


bargains! Millions of 
telescopes, bin« 
complete 


yculars 
astro- 


New Refiec- 
details. Criterion 
Hartford, Con- 


(3”) 


1100 


AMAZING prices, 
older ‘‘Binocul 
Dealers ; 
Mercury 


pr ecisi 
Bldg ‘West Los / Ang g 
FREE C 


plus 


atalogue 
optic 5" nat gain 5 
Telescopes, llar 
10 Lens Hi bb: ist Set 
G. Jaeger 691 West 
brook New York 


_ BUILD your wn Reflector 
ymplete kit Mirrors 
ai other a 
trated literature 


ing. Dept. KP-50 


sna Projec 
Merrick R« 


essories 


Har tford 
MICROSCOPES from $3.00 

f Supply. 90 Fowler Ave 
ASTRONOMICAL Books 

free list. Herbert Luft, 6 

Bayside 64, New York 
REFLECTING 

sem bled 60X 


9- 


yscope ¢ 
28, New York 
ASTRONOMIC AL 


refiectir 


45 5 

$14 95 Send 
Distributors 
Rapids 8. Michig 

ASTROLA 
cision Optic 
nents Send 
ipany 41 3 
alif 


lustre ce 
147 Mattitu 

AMAZING | New 
Bargains Tr 


BINOCULARS 
Terrif 


sa z 
Hartfor 





SPORTING 
FISHING 


GOODs, 
TACKLE, 
TRAPPING 


GUNS, 
ARCHERY 


1958 Whole 
Le west 
n f cameras, st 
itdoor items, toys 
a Fe Distributing Co 
PS, Kansas City, MN 


100,000 PRODUCTS 
Se ne 


lesale Catalog 
s. Sinker molds 
(PE), Toledo 6 

ift Item For The 
i Scaler Atta 
‘ "00 Pod’ 264 Webb Rd 
land 7, Ohi 


CROSSBOWS 
Prices! Ja 30x 


MOLDS 
Squids 
Catalo 
New Y¢ 

5,000 Guns 
$13 9.95 yr 


C 
Gur Barga 
Yonkers 2-A New York 


22 CAL IBRE Pistol built in to ball 
completely assemble é i 
from our factory ‘n 

ywood Import, 2925- PS) 
ago 25, Lllinois 


5.000 BARGAINS, f 
war relics atalog 
Runnemede, N. J 


immerdale 
Chi 
irearms, binocular 
50c. Smith Museum 
c Teams, Clubs Sportsmen 
log. Hoff, 17381-B Fox, Detroit 40 


GLACIER Park Fishing & 
Guide. 59 Edition Self Guidir 
Lots Pictures. $2.00 Ppd. Charles 
Coram, Montana 


Visitors 
Manual 
Green 
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25,000 Natio 

Ss Ge 
Complete Detai 
1841DD 


American 
catalog 
Michigan 


Nat 


10 
100,000 
Appli 
_Hous se 
Cc 
-Rit 


lolesaie 
Products 
Goods 


BUY WI! ions 


~d 
ed 


thing 
Box 


e 


New 





CAMPING EQUIPMENT 


TENTS 


from 
selection sOW 
address for 
of Tents 
al Camp 


nae ne 


Sites 
10-1 
New 
Tents—Ex 
Campers 
‘eens nusetts 





DOGS, BIRDS, 
RABBITS 


HAMSTERs, 
& PETS 
‘Tabbit on $500 mont 
details 
Rabbit 
HAMSTERS 
br eeder $4.00 


Golden; Young. $3.00 
pair. New mutation 
ack Hamster} 


RAISE Mink 
inside secrets 
money makers nves 
rence Molgard, Brigt 

FREE Pet Catalog; save 
est mail order pet suppl 
cats. Guaranteed Chu-Prul 

Darling, Inc., P Box 
1, Wisconsin 

EARN $10,000 
Rabbit Wool for 
Coin. American Angora 
1, Montana 

Rage Big z Mon ney ey Ra aising Nutria 

as, Cavies, Mink, Rabbits, or 
s. Free information. Keeney 
New Freedom. Pennsylvania 


peokiet 
car 


Free 
fee } 
tigate “toda 

am City 1 

at 
shop 

dog 

184 


for 


Raising Ar 
Information 


Compan 


Yea 
U 


ball 


Madison 


pair 
»>00 
rospect 


world's lar 


gora 


25c 


Malta 


Chin- 
Pigeons 
Brothers, 





18 Lavi E BAIT 
RAISE Earthy worms for Profit 
Free f vider Angler's, P. O 
Mali 1, Calif 


$10,000 YEAR possible, eartt 
Page booklet tells how 40c 
Earthworm Research, Box C-6851 
sas City, Missouri 

NEW 
crawlers 


Dresden 


Box 


worms 


Soilless 
Red worms 
Tenn 


Three Oaks 


Write for 


265, 


32 


Missouri 
Kan- 


Method. Raising Night- 
Ranch 





19 FARMS, 


REAL 


OTHER 
ESTATE 
FLORIDA—Nice homesites 
month! Folder Free 
DeLand. Floriaa 


STROUT Catal log Mz 
bargains States Coast-to-Cc 
Farm Home es, Businesses. W rid s 
est 38 Years Service Str vut 
251-ZB 4th Ave New York 10, N 


NTRAL Florida Lakefront 
$795 at $15 | witerat 
Parker. Paisle 


FLORIDA Gulf-Pront 
paved streets. easy walk t 
Grand Lagoon, marina 
23.20 monthly. No comparable 
inexpensive. Brochure Free 
Broker, Inc., Box 177-D 
ma City Beach, Florida 
LAKEFRONT, Highway, 
Trailer Lots. from S 
Florida developments 
2005. DeLand, Florid 
FLORIDA 
wooded, $290 
Brochure 
Fountain 


$345 
Winfree 
ailed Free 


Hor 


ire 


1e 


Acreage 


Florida. 
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Subdivision 


Pana- 


and 


entral 


22 PROFITABLE OCCUPATIONS 
INVESTIGATE 
Tt 


A ( 
1,000 month ) 


£ 
Bro adwa 


eng 
Associated 


$5000 FROM = 4 
sep bo ght 


ready cash 


gg nels 2 rket 
T x s kyvard 


Ear? 
B 


Road 
Cheyenne 


VENDING 


tr ite Hob. ke 
BECOME 
franchise 


facts toda 
PS-528. 33 


WE Pay 3.5 ] r row 
rooms. Cellar Spare 
full time ear un : 27,000 cus- 
tomers. Free n Mushroom 
Ind., Dept Wa Seat- 
tle, Wash 


Mush- 


SHARP EN Sc 
machine 
Sheldahl 


- PR EE 


Inexpensive 
) Blackhawk 
ceed 
Book ful Little- 
ine rk home. Plym- 
Brooklyn 4, 


990 


Successf 


Street 


started 
Radio 
a successful 
all. Write 

Prederick 


FOR Fame 
in Countr 
Television 
entertainer 
Rairden's 

lace, Mount 


HOUSEWIVES $30-$100 weekly 
sparetime assemblir xckh d jewelry 
Vikingcraft, S, Ingle‘ i 4, ¢ 


BUY Wholesale. 30-80 i Na- 
tionally famous rands Typewriters 
housewares, appliances watches furni- 

, musical] instrume cameras, tools 
Consolidated Dis butors, Clifton 8 
y Jerse) 

RETIRE Lead 
Wealth Unnecessary 
Book Shows How 
details. Belmont 


ortune and Fun 
and Western 
ords, Band 


get 
Music 
Be 


Vernon 


Life! 
New 


Leisurel} 
Remarkable 

Postcard brings 
Wyckoff 22, New Jerse 


OVER $1,000.00 mon 
exempt! Work in Lati merica for Ameri- 
can companies. All skills required. Direct 
information on opportunities, conditions 
companies employing. New report Air- 
mailed—$3.00. Paul Smith, Apartado 172 
| Marac aibo, Venezuela 


FREE Gow 505 Odd, Successf 
nesses Work home! Pacific—3 
side, Calif 

BUY 
vertised 
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trustees, hold stock and securities in a capacity other than 
that of a bona fide owner. 

(signed) Ralph H. Flynn, Publisher 

Sworn to and subscribed before me this 26th day of 
September, 1958. Esther Eyl Talbert, Notary Public, Stat 
of New York No. 24-9276475. Qualified in Kings County 
Certificates filed with: New York and Kings Co. Clks & 
Register, Commission expires March 30, 1960. (Seal) 





: = = Onan Emergency 


Pr: Electric 
Plants 


’ —_ 
+ Start automatically when highline 


power is cut off, supply current 
for lights, heating system, freezer, 
water pump, stove, all appliances 
and machines. Prevents losses and 
hardships. Plant stops automati- 
cally when power is restored. Com- 
pact, easy to install. 500 te 200,000 
watts A.C. Priced from $319.00. 


Write for Free Folder 


SONS INC. 


MINNEAPOLIS 14, MINN 
ALLELILL 
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PORTABLE 
MODELS 


» 500 to 10,000 


watts. Supply 
plug-in power 


anywhere! 


D.W. ONAN & 


3616A UNIVERSITY AVE. S. E. . 
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ne ete COLDe=SILVER 


A jeweled, precision instrument —de 
signed for modern cars. Full, indirect 
illumination. Sharp, clear letters. Silver 
er gold Celebrity models $6.95, stand- 
erd models $5.45, illuminated $6.45 
APPROVED BY AUTO MAKERS 


Fine Quality Compasses for over 3! Yeors 


THE HISTORY OF 
THE COMPASS 


SEND FOR YOUR COPY 


Write 
for Folder 


DINSMORE INSTRUMENT CO 
1804 Kelso St., Flint 1, Mich. 











EXACT REPLICA ' 
U.S. MARINE | 


GRENADE: 


As Used in Hand Combat ‘ 


it 
ns "Send. 1: 8 plus “2se 
cherge D t 
ard American Supetiors. inc. ore nade Dept 
PS-12. One Park Ave., New York 16, N. ¥. § 
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MANUFACTURE this BEAUTIFUL 
OUTDOOR FIREPLACE 
in YOUR OWN BACKYARD 


$4.00 worth of sand ond cement pro 
duces this attractive fireplace. Sells on 
sight from $60 to $80. Easy to stort 
your own profitable business in your 
backyard. No experience necessary 
Big profits. Exclusive monufacturing 
territories. Write immediately for full 
details. General machines sold to U.S. 
Government. Dealer inquiries invited. 


ENERAL ENGINES CO., INC. Tiorotare.. mae 


The skilled 
hand of the 
German gun- 
smith is respon- 
sible for this 

22 caliber, 6- 
shot repeater 
automatic with 
self-ejecting clip. 
Just 4” long, fits 
easily into pocket 
or purse. tdeal for 
sporting events, 
stage use. 

(Not available to California residents) 


Comes for $6.95 ppd. from 


BEST VALUES 
Dept. 6-179, 403 Market, Newark, New Jersey 


is using the new 


Johnson 


“citation” 


Bill Burton,* Outdoor Editor of th 


another 


¢ Baltimore Sunpapers is 
writer who goes all out f he famous Johnson 
Citation. “It’s a permanent part of my qui pment.” 


VIP’s, Very Important People from all walks of 
life, find lots in common when they select a spin- 
ning reel for light salt water and heavy fresh wa- 
ter fishing. These particular fishermen, some who 
can afford to pay a lot more* and some whbd 
have to carefully budget themselves‘, all use the 
Johnson CITATION. 


*Tous, all are 


Very Important People. 


The Johnson CITATION comes loaded with 125 
yards 104 test mono-filament line and has a 24” 
retrieve. Can be used on spinning or casting rod, 
right or left hand retrieve, and has all the other 
features of the famous Johnson Century Reel. 
Your favorite dealer will be glad to show it to you. 


THE DENISON-JOHNSON CORP. 
Mankato 117-B, Minnesota 
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For clean oil all the time 
call for 


HASTINGS: 


Hastings Oil Filter Cartridges keep oil clean 
all the time, because only Hastings has Densite 
filtering material. 

Densite is different! Millions of selected 
cotton fibres—pressure packed—trap even the 
most microscopic dirt particles. Only Densite 
keeps oil clean from filter change to filter 
change, when replaced as normally recom- 
mended.* 

Next filter change, call for Hastings—for 
clean oil all the time! Hastings Manufacturing 
Co., Hastings, Mich. Also makers of Piston 
Rings, Casite, Wear Reducer, Spark Plugs. 


*Proved by tests 
conducted 

in accordance 
with U.S. Bureau 
of Standards 
procedures. 
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POPULAR 
SCIENCE 


Vonthly 


How Studebaker’s 
New Lark Stacks Up 


Against Rambler 


THE TWO U. S. SMALL CARS: Newcomer is the short-hooded Lark ( fore- 
ground ), 16 inches shorter than the smallish Rambler and more than 
three inches narrower, but big enough for six persons. 


By Devon Francis 


UT of the Studebaker factory in 
South Bend, Ind., there rolled last 
month for public display a fresh 


idea in small cars. Strictly home-grown, 
stamped Made in America, this vehicle 
was the Lark, the newest addition to the 
array of smaller cars, foreign and do- 
mestic, now available in the U. S. 

In looks, the Lark is simple and pleas- 
ing. It’s pert. By Detroit’s standards, 
it’s truly small. It measures only 175 
inches between its interchangeable front 
and rear bumpers. That’s more than three 
inches shorter than the Rambler Amer- 


ican, heretofore the littlest of the mass 
produced domestic cars 

Yet—and this is the fresh idea—the 
Lark seats six persons. It seeks to answer 
the criticism directed at the many small 
cars—that though cute and economical, 
they’re skimpy on interior room. The 
Lark isn’t. 

And the base retail price at the fac- 
tory: $1,925. 

Studebaker’s small car differs in other 
respects from most small cars. While its 
standard model is plain to the point of 
severity, it comes fancied-up, too. There’s 
chrome. There’s color. There’s enough 
luxury in the interiors to take the curl 
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Up to now America’s only smalt car, Rambler is ct Se 


ired for ’S9 with an equally fleet, economical Lark 
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out of the lip of a carping Mrs. on the 
showroom floor. In 
Lark need make no apologetic curtsy to 
Detroit’s gaudy dreamboats. 

The most prominent feature of the ex- 
terior styling is the grille, borrowed un- 
blushingly from Studebaker Hawks. By 
sheer coincidence, the grille also makes 
the Lark look like a vest-pocket edition 
of the Chrysler 300. The rear fenders 
bear a faint suggestion of the 1958 Chev 
rolet’s. Like the Rambler American, the 
car is only two-eyed. 

Optional power a-plenty is in the Lark 
for those who like to make a commotion 


when the light turns green. Zero to an 


FLATHEAD SIX is snugged into a smaller com- 
partment than the Rambler's overhead-valve six 


eRe —_ _ Ae ey 
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ornamentation, the 
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indicated 60 miles an hour in less than 
10 seconds is a breeze with the V-8, and 
when the speedometer registers 100 miles 
an hour, the needle is still going up. 

This implies the presence of other op 
tions. They’re there, from power brakes 
and an automatic drive right up through 
air conditioning. The Lark, in fact, 
matches more closely—by reason of its 
weight, price, extra-cost appointments, 
power and performance—American Mo- 
tors’ bigger Rambler than the roly-poly, 
matter-of-fact Rambler American 

Last September, I drove the Lark at 
Studebaker’s proving ground. At Burling 
ton, Wis., I also drove the four-eyed Ram 


and produces 37 less horsepower. Studebaker 
is fueled by a single-barrel carburetor. 
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bler. I ran gas-economy and acceleration 
tests on both, in 


the cheapest two-door), the cheapest 
Rambler (a four-door) costs $2,098. 

The Lark is, of course, a small 
stem to stern. Sixteen inches 
than the Rambler, it doesn’t have the 
Rambler’s big-car appearance—the sty- 
lists have chopped off both ends. The Lark 
looks more like something from Europe. 

Yet the hip and leg space afforded pas 
sengers in the Lark and the Rambler, as 
roomy as all outdoors by contrast with 


car 
shorter 


LARK’S V-8 also produces less power than Ram- 
bler’s but shows better fuel economy. Even with 
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their six-cylinder and 

V-8 versions. Here’s how they stack up. ~ 
First, the price. As against the Lark’s 

basic windshield placard of $1,925 (for 





most imports, are so alike that they could 
have been copied from the same blueprint 
Despite their difference in length, the 
two cars have almost identical wheel 
bases. At 108.5 inches, the Lark’s is a 
half-inch the longer. Almost exactly 300 
pounds separate the two cars in weight in 
either of their two power versions—with 
a six or a V-8. The Lark, lighter, has a 
curb weight—ready to roll, tank and 
crankcase full but without passengers 
of 2,745 pounds with its regular, smaller 
engine in the prow, and 3,107 with its V-8 
Two of the engines differ. The Lark’s 
six-in-line is a flathead (practically an 
epithet nowadays); the Rambler’s is an 


all the options, such as power steering, you can 
see all eight plugs in the Lark power plant 








How they compare: FUEL ECONOMY 
LARK 6 


(3.73:1 axle; speedometer 4 m.p.h. fast at 60 m.p.h.) 





30 40 50 60 
M.P.H. M.P.H. M.P.H. M.P.H. 





M.P.G., overdrive locked out 
With overdrive 


26.3 
33.9 


22.9 
32.8 


21.8 
30.8 


20.7 
25.7 





LARK V-8 


(3.54:1 axle; speedometer 5 m.p.h. fast at 60 m.p.h.) 





EE — — 


22.5 | 20 17.5 
24.5 | 22.5 (20.5 


M.P.G., overdrive locked out 
With overdrive 





RAMBLER 6 


(4.11 ante; speedometer 6 m.p.h. fast at 60 m.p.b.) 





M.P.G., overdrive locked out 
With overdrive 





RAMBLER V-8 


(4.1:1 anle; speedometer 3 m.p.h. fast at 60 m.p.b.) 





M.P.G., overdrive locked out 
With overdrive 





RAMBLER AMERICAN 


(3.78:1 axle; speedometer 3 m.p.h. fast at 60 m.p.h.) 


LARK’S PANEL (top) is more 
functional, less decorative than 
Rambler's. Driver visibility in 
both cars is excellent. He can 
see road 14.5 feet ahead of 
Lark, 15.2 before Rambler. 





M.P.G., overdrive locked out 
With overdrive 


overhead-valve job. Both engines are un- 


in the U. S. auto industry—have simi- 
der-square—their strokes measure more 


larities and disparities. Like the in-lines, 


than their bores—but the Rambler’s po- 
nies up 127 horsepower, the Lark’s 90. 

By the same token, the Lark’s six pro- 
duces less power per cubic inch of dis- 
placement and totes more pounds per 
horsepower. 


The Lark and Rambler V-8s—smallest 


they are under-square. Their cubages are 
almost identical. They produce 180 and 
215 horsepower, respectively. But again, 
each horsepower in the Lark has to take 
care of more car-pounds. 

The front entrance room of both cars 
is nothing short of superb in this day of 





How they compare: 


SPECIFICATIONS 


The information here applies, for the 
sedans, to the standard; lowest-priced 
four-door (except for the Rambler Amer- 
ican, which is a two-door), fitted with 
the lowest-horsepower engine. For the 
station wagons, the data is substantially 
the same, with differences noted. All 
measurements are in inches except where 
otherwise specified. 


WHEELBASE 


OVERHANG 





OVERALL LENGTH 
CURB WEIGHT 


(pounds) 





Sedan 


LARK Station Wagon 


-O 
De 


uw 


Nn 


175 
184.5 | 89 


> 
uo 


40.1 
45.1 


7 
2,850 





Sedan 


RAMBLER Station Wagon 


_ 
oO 
oo 


191.1 
193.6 


3,055 
3,177 


51.2 


72.2 536 





Sedan 
Station Wagon 





RAMBLER AMERICAN 100 


2,584 


178.2 |73 2'662 


31.4 | 46.9 





NOTES: *OHV V-8, 259.2 cu. in., 180 hp. (195 hp. with power pack) is optional; 
>3.73 with overdrive, 3.54 with automatic transmission; © 172.4 with V-8 engine; 
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37.5 


How they compare: LARK vs. IMPORTS 


(Prices quoted on imports are for @ standard sedan without options at port of 


entry; only U. S. excise tax and import duty are 


included. Freight to point of 


sale, state and locel taxes, and dealer preparation-handling charge, if any, must 


be added.) 





LENGTH WEIGHT 
(in.) (Ib.) 


- 
} 


PRICE 





LARK 175 2,745 


—' : 
90 | $1,925 





AUSTIN A-35 136 1,480 


34 1,557 





BORGWARD 175 2,200 


65 2,495 





CITROEN DS-19 189 2,470 


75 a 3,295 





FIAT 1200 2,050 


2,253 





FORD ANGLIA 150 1,700 


1,442 





FORD CONSUL 172 2,500 


2,012 





FORD ZEPHYR 178 2,690 


2,193 





HILLMAN 2,200 





MERCEDES-BENZ 180 2,555 


| 74 3,240 





METROPOLITAN 1,875 


55 1,626 





OPEL 
PEUGEOT 


175 1,908 





ae 


2,360 





1,957 
2,175 





RENAULT DAUPHINE 155 1,397 





SAAB 93B 158 1,735 


38 





SIMCA VEDETTE 178 2,595 





aa 








~ TAUNUS 172 2,260 


inion 
—— 


| 67 LARK’S TRUNK (top) contains 





VAUXHALL 


168 cy | 2,218 


— 
| 55 


18.6 cubic feet, but intruding 
tire consumes part of it. Ram 





VOLKSWAGEN 160 | 1,565 


36 CO bler’s 13.5 cubic feet is all us 





VOLVO 





177 | 2,120 


stoop-and-squat. It’s far better, for in- 
stance, than those of the Chevrolet, Ford 
or Plymouth, partly because the doors of 
the smaller vehicles don’t suffer so much 
from the intrusion of the wraparound 
windshields. It’s partly, too, because the 
roofs are higher. The Rambler’s entrance 
room, measured from the point on the 
door nearest the edge of the seat back, 





sedans 
wagons 


able. Lark produces 
85 


hardtops and _ station 


is 36 inches, and from sill to roof it’s 
38.2 inches. The Lark’s respective meas- 
urements are 36 and 43 inches 

Rear entrance room on both cars could 
stand improvement 

Driving compartments are comfortable. 
Foot pedals, unlike those of many of the 
imports, are big enough to hit blind. You 


[Continued on page 228) 








DIAMETER OF TURNING 


CIRCLE (feet) 


PISTON DISPLACEMENT 


(cubic inches) 


BORE AND STROKE 


g 





ae 


Fi 


gs 
os 


TY 


BRAKE-LINING AREA 


GHT PER HP. 
FUEL REQUIRED 


iE 
(pounds-feet) 
GAS-TANK CAPAC! 


| (gallons) 


T 
AXLE RATIO 


TIRE SIZE 


os 
= 
o 





co | COMPRESSION RATIO. 


w 
Pa 
ow 
a 
~ 
Ww 
= 


35 L-head 6*| 169.6* 4 


rf 


3| 90@4,000*| 53 145@2,000 | R| 18 (3.54 | 5.90x15) 147.4¢ 


4 





| 


T 
35} 37.2 | 6.7 | OHV 64 | 195.64 | 3.125x4.25 


127@4,2004| d 


— 


180@1,600| R| 20 3.78° | 6.40x15 150.2 





35.2 3.125x4.25 | 8 

















34 | 36 |6.7 L-head 6 | 195.6 


90@ 3,800 











4138 hp. with power pack; OHV V-8, 250 cu. in., 215 hp., is optional; 
¢ 4.38 with overdrive, 3.31 with automatic transmission; ‘ 3.78 with overdrive. 
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Mian’s First Leap 
Toward Free Flight 


With the one-man jump rocket 
—already here—we’re on 
the way to a true flying beit 


By Eliot Tozer 


AN’S age-old dream of flying like 
a bird, free of any clumsy ma- 
chinery, may be nearer than we 


think. Listen to this: 

“We're working right now on a ‘flying 
belt.’ It will strap on a man’s back. It 
will rocket him to an altitude of several 
hundred feet, and shoot him horizontally 


for several thousand yards. When he 
wants to land he’ll simply reverse thrust 
and coast gently back to earth.” 

The speaker, no dreamy theorist, was 
a hard-headed scientist: Harry W. Bur- 
dett Jr., manager of “Project Grass- 
hopper” at Reaction Motors Division of 
Thiokol Chemical Corporation. He was 
explaining to me that the flying belt was 
a logical development of something sim 
pler called a “jump rocket.” This is the 
infantryman’s accessory that was dis- 
closed—with very few details—in a brief 
announcement last summer. The whole 
story, never before revealed, is exciting 





Alex Bohr and Harry Burdett Jr. examine five- canister, two-nozzle belt worn by Ray Wiech. 
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Belt gives a Gi 
seven-league boots 
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BREAKING THE WORLD’S 
broad-jump record (26 
feet 8% inches) is a 
cinch for this soldier 
with a crude early ver- 
sion of the one-man 
jump belt strapped to 
his back. Improved 
model will let him leap 
a sizable river, jump 
from the ground into a 
second-story window, or 
race cross-country at up 
to 35 miles an hour. 
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complicated, and partly cloaked by se 
curity. It also has amazing implications 
about the world we’ll be living in soon. 

The jump rocket. This exists now. It 
is under close study by the military. It 
is a solid-fuel device that can be strapped 
around a soldier’s middle. Performance 
figures are classified, but observers esti- 
mate that with it a soldier can: 

@ Broad-jump a 50-foot river and land 
on the other side ready to fight; 

@ Leap from the ground into a second- 
story window, firing as he enters; or 

@ Jump off the roof of a house and, 
landing on his feet, race off at 35 m.p.h. 

The jump rocket, then, is a step toward 
the flying belt. If it does not give a 
soldier wings, it does give him seven- 
league boots. 

The story starts one Saturday morning 
in 1940, at West Point. It was just after 
a class demonstration of flame throwers, 
in those days powered by tanks of highly 
compressed nitrogen gas. While cleaning 
up, a sergeant inadvertently loosened the 
valve on a full tank of nitrogen. As it 
spat and hissed, he asked Lieutenant 
Charles Parkin: “What would happen if 
I opened this thing all the way?” 


“It would probably go skittering across 
the field.” 

“Could I hang on and get a ride?” 

Parkin thought it might be possible. 


Years later, after the war, Parkin—now 
a colonel in Engineering Research and 
Development—recalled the incident at 
West Point. He decided to try an experi- 
ment. He strapped a tank of nitrogen to 
his back, suddenly released the gas 
through a nozzle, and at the same instant, 
jumped upward. Despite the weight of 
the tank, he found that he could con- 
sistently jump higher with the lash-up 
than without it. He asked several com- 
panies to submit proposals for a simple, 
compact jump belt. Reaction Motors was 
the first to produce the actual hardware. 

Designing the thing was no cinch, en- 
gineers at Reaction Motors discovered. 
“It’s hard to mount a high-thrust rocket 
on an amorphous hunk of flesh,” ex- 
plained Alex Bohr, the project engineer. 

“And we didn’t know how the fellow 
would right himself if he lost his bal- 
ance,” added Ray Wiech of the special- 
projects group. They decided to stick 
with compressed nitrogen for the first 
experiments. 
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The first try-out took place last winter, 
at a remote test area. “This thing 
sounded too much like Buck Rogers,” 
Burdett explained, “‘so we sort of worked 
off by ourselves.” Wiech strapped on 
model No. 1—a pair of big nitrogen bot- 
tles riding uneasily on a _ back pack, 
vented through two nozzles on a bar that 
reached above his head. 

Pulling his felt hat down tight, Wiech 
punched the actuator button. The gas 
roared downward, pushed him up and 
held him for an instant, and then let him 
down like a feather. 

“It was a strange sensation,” 
told me. “I took off as if I was in a 
fast elevator, swung in the parachute 
harness for a moment, and then came 
down like a puff of milkweed.” 

Burdett and Bohr told him to try it 
again, this time pushing off at the same 
instant that he punched the button. In 
the midst of the roar of expanding gas, 
the startled Wiech set a new world’s high- 
jump record. Right then Burdett and 
his colleagues knew for sure that they 
were onto something important. 

But people differ. During early spring 
they collected the dimensions of the 
“median man’”—the person whose height, 
weight and center of gravity put him in 
the middle of the scale that included all 
men. They shaped a harness with two gas 
tanks that were tailored just right for 
this ideal man. They found that Ed Kur 
czewski, who worked in the company’s 
test department, fitted perfectly. 

By late spring they were ready to go 
for distance. They jacked up the pressure 
in the bottles, strapped Kurczewski in 
the new rig, and gave him the sign. As 
he fingered the button, the two nozzles 
mounted on a frame above his head 
spewed gas viciously. Dust and pebbles 
kicked up as the thrust forced the upper 
half of his body forward—and almost 
augered him headfirst into the ground. 

“Ed was tense,” Burdett explains. “But 
he caught on fast. Next time he flailed 
his arms and came down like a cat.” 

The center of thrust was obviously too 
high. They built a new model with only 
one nozzle, mounted low. On jumps, Ed 
rode this as easily as if it were a tri- 
cycle—but the nozzle was no help when 
he tried to run. So they switched to a 
three-nozzle, over-the-head corfiguration. 
The theory was that the three shafts of 


Wiech 
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First Look: The Hush-Hush Flying Beit 


THESE hitherto unreleased photos 
show an early model of the secret 
“Flying Belt.” In view at right, jets 
and control are folded for maximum 
convenience; in the other they are in 
flying position. Thrust angle is changed 
by moving the control forward or back, 
and amount of thrust or lift is varied 
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high-velocity gas would be like the legs 
of a tripod. 

Kurczewski crouched, hit the button, 
and sprang. A slightly misaligned nozzle 
spun him into three-quarters of a turn 
and he came down hard, arms and legs 
flailing. They hadn’t found it yet. 

Further trials showed that the nozzles 
had to be mounted low, fairly close to- 
gether, and near the body’s center of 
gravity. The bulky harness was discarded 
in favor of a belt with two nozzles—one 
on each hip—aimed outward and down- 
ward. It worked fine. 

“We had solved the mounting prob- 
lem,” said Burdett, “and we knew that 
during the leap the average GI could 
stabilize himself, moving arms and legs.” 

They decided to make the transition 
from the relatively tame compressed-gas 
system—too heavy and low-powered for 
military use—to a solid-fuel rocket sys- 
tem. Here the potential energy was far 
greater—pound for pound, 10,000 times 
more powerful than an automobile en- 
gine. And the risk was far greater, too. 


by the movement of the hand grip 

The belt would enable the wearer 
to rise quickly to an altitude of several 
hundred feet and fly “miles.” 

How soon will the Flying Belt 
emerge from the laboratory? Reaction 
Motors’ engineers estimate delivery 
of a workable one within two years. 
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(Strangely, there is no apparent danger 
from the jet flame. When the unit is firing, 
it is impossible to force one’s hand ac- 
cidentally into the “hard” jet stream 

Compared to the old method, the new 
rig was light and compact, 
bulkier than a cartridge belt. 

It was simple, too. To fire it, the oper- 
ator would merely push a button. Said 
Alex Bohr: “Like firing a gun. Each 
charge is like a large cartridge, and the 
wearer ‘explodes’ it by mechanical per 
cussion.” 

By late spring they were fully ready for 
advanced compressed-gas testing. Kur 
czewski strapped on his helmet, pulled 
down the visor, and crouched. He pressed 
the button and a shotgun blast of ex 
haust gases ripped through the woods 
Riding two jets, he rose smoothly into 
the air. Dust and rocks billowed up in 
clouds behind him, and the hollow roar of 
the little jets, pulsing with power, washed 
furiously over the bystanders. 

In panic, Ed cut off the thrust and, 


scarcely 


[Continued on page 220) 
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Less dressy, less costly, it comes with one body, one length and—optionally—less horsepower. 





Disdaining ebb and flow of styling tides, Lincoln is content with minor appearance changes. 
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What’s New with 


Easel 


Miercury 
Lincoln 


By Devon Francis 


HINGS are all straightened out 

now between the Edsel and the 
Mercury, and peace 

1959 models of these cars were announced 


last month, along with the Lincoln 
(which shares essentially the same body 


reigns once 
more at the Ford Motor Co. When the 


with the fancier Continental), the Edsel 
was just what it was supposed to have 
been when it was born a year ago to a 
bugle-call accompaniment. 

It’s a sensible automobile. It has shed 
some of its spangles and many of its gim 
micks. It has one wheelbase, not two, one 
overall length, not two, one body, not two 
In price it’s a cut above the sauciest Ford 


Huge windshield and a cockpit seven inches deeper than last year’s give Mercury this look. 


DEcemBeR 195: 75 





and a cut below the nakedest Mercury. 

The Mercury, too, is what it’s supposed 
to be—a rather flossy affair that runs in 
such company as General Motors’ Olds 
mobile and Chrysler Corporation’s De 
Soto. 

Hundreds of changes, big and small, 
have been made in the Edsel, fewer in the 
Lincoln and Continental. The Mercury is 
completely new. 

All three cars—or all four, if the Con- 
tinental is accepted as a separate breed 
are readily recognizable. Unlike the 1959 
GM cars, Ford Motor’s don’t belie their 
ancestry. They have what Detroit calls 
“product identification.”” They look like 
Edsels, Mercurys, Lincolns, Continentals 
and, yes, Fords. 

All this bespeaks an orderliness, a tidi- 
ness, that wasn’t present a year ago. The 
Edsel and the Mercury were in argument, 
and here’s how it was settled: 


Edsel narrows its field 


In August, 1957, the shrouds were 
pulled off a new brand of car, the Edsel. 
Front and rear, it was styled to look 
different from other cars. It did. It 
was also too-tinseled, too-gewgawed. The 


Edsel was like an overdressed girl at a 
staid Wednesday-afternoon garden party. 
Its respectability was under suspicion. 
This year the Edsel people collected the 
shards of their experiment and rearranged 


their pattern. The result is pleasant. 
The styling is simpler. All sorts of gadgets 
have been discarded—among them the 
pushbutton automatic-transmission con- 
trols on the steering-wheel hub, a remote- 
control trunk lock, a three-stage engine 
warmup, and air springs (probably the 
auto industry’s biggest collective goof in 
1958). 

The Edsel retains its product-identi- 
fication marks: that vertical, elliptical 
“impact ring” on the front and the gull- 
wing rear fenders. But it’s all in better 
taste. Rear lights have been removed 
from the wings and clustered below the 
deck lid. Headlights are dropped inches 
below the fender line and centered in the 
grille. 

The car is less pretentious. It’s de- 
signed to offer more transportation and 
less carnival showiness. Last year the 
Edsel had something for everybody. In 
price it overlapped the costliest Chevro- 
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lets, Fords and Plymouths. It blanketed 
the Pontiac and Dodge and reached up to 
cover most of the Mercury, Buick, Olds- 
mobile and De Soto lines. 

Now it has found its place. In price 
it averages considerably lower than last 
year. It’s not above offering the buyer a 
six-cylinder engine in addition to last 
year’s big-muscled V-8s. This last-min 
ute engine decision was no problem—the 
engine was borrowed directly from the 
Ford Division. Horsepower options start 
at 145 and range up to 303. 

Last year the Edsel came in four series 
that grew gaudier in crescendo—the 
Ranger, Pacer, Corsair and Citation. The 
Pacer and Citation lines now have been 
dropped. The Ranger is somewhat up 
graded, and the Corsair has lost some of 
that piratish, walk-the-plank abandon. 

Last year the Edsel had two wheel- 
bases, 118 and 124 inches, and overall 
lengths ran from 213 to 219 inches. This 
year there is one wheelbase, 120 inches, 
and one length, 211 inches. The room af- 
forded the driver and his passengers is, 
nonetheless, about the same. 

The car is a few pounds heavier than 
the 1958 Ranger and Pacer but 400 
pounds lighter than the ’58 Corsair and 
Citation. Station wagons are, of course, 
included in the line. 

New optional machinery includes the 
simpler, lighter, two-speed automatic 
drive available on Ford cars | PS, Nov. }. 
A more sophisticated one with two driv- 
ing ranges is retained. 

Numerous little improvements include 
enlarged mufflers, mated more precisely 
with engine-exhaust flow. Those putt- 
putt-putt resonators have been dropped. 
Dual exhausts are now an option except 
on the six-cylinder engine, where—of 
course—they’re not available. 

At the home of the Edsel in Dearborn, 
Mich., a gray, time-mellowed building 
that was dear to the heart of old Henry 
Ford, the men who guide the destinies of 
the car are far from discouraged because 
it didn’t prove to be as popular in its 
first year as they thought it would be. 

For three weeks last summer every 
tenth family visiting the Ford Rotunda 
in Dearborn, a sort of display case for 
company products, was invited into an 
inner room for a peek at the 1959 Edsel. 
The visitors didn’t know that the room 
was forested with microphones recording 
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w Edsel (right) retains vertical center grille 





TURN-AND-PULL-OUT TAIL LAMPS have fittings 
like photo flashbulbs. Inboard lamps on Edsel 
are turn signals, next is running light and third 
is a combination running- and stop-light. 


EDSEL PARKING BRAKE is released by pushing 
down on metal tab. Rear springs, softened, are 
lengthened three inches to 58 inches and wid- 
ened a half-inch to 2.5. Mufflers are bigger. 











Lip of trunk has wide cutout at center, reducing height from ground for easier loading. 
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MERCURY AND EDSEL SHARE an electrical quick- 
disconnect feature—a plug that pulls out of a 
jack on the bulkhead. It’s no longer necessary 
for mechanics to “skin” wires through the wall. 


<« 


PARALLEL WIPERS overlap at center of wind- 
shield, which is 29 inches high and 93 inches 
around at base. For a better road view, the hood 
has been shortened by 1.5 inches to 55.5. 


their comments. Practically all of them 
estimated the price at several hundred 
dollars more than it turned out to be 

The Edsel people feel pretty good about 
that. 


Mercury gets bigger 
and flossier 


The Mercury for 1959 firmly estab 
lishes itself as Ford Motor’s flashy cen- 
terpiece in the middle-price field. Last 
year that wasn’t so. The brash, upstart 
Edsel, ranging flirtatiously all over the 
price dial, created confusion compounded. 
Now the Merc gives the Edsel the back 
of its hand. 

It’s snootier than the Edsel 
ier than it was, itself, in 
bigger—and bigger than in ’58. 
a lot more options than the Edsel 
more than it had, itself, in 58. 


and snoot- 
1958. It’s 
It. has 

and 
It has 
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all sorts of new mechanical things in its 
innards. Outwardly, you can still tell 
that it’s a Merc, but there isn’t a single 
bit of its sheet-metal skin that hasn’t 
been changed. 

In short, the dependable Merc, always 
a bridesmaid but never a bride in. the 
popularity polls, is all-new. 

The length of the Monterey and Mont- 
clair series is up almost five inches to 
217.8 and that of the Park Lane almost 
three inches to 222.8. Heights and widths 
have dropped a smidgen. 

The recognizable touch in the styling 
is that long scallop on the side, now 
stretching from tail light to windshield 
post. Roofs are shorter, windshields and 
back windows (on the hardtops) deeper 
Sedans sport wraparound windows with 
overhung roofs. Practically the entire 
width of the windshield is swept by paral- 
lel-operating wipers. 

Mercury’s sales people have come up 
with a tongue-tickler to explain a big 
expansion of the driving compartment 
Cockpit Claustrophobia. To prevent it, 
that is. 

Drive-shaft tunnels are lower and nar- 
rower, and that was quite a trick—they 
had to move the engine and transmission 
forward 334, inches. Part of the increase 
in the car’s overall length is a result of 
that. 

New springs diving on 
panic stops. Rebound bumpers on the 
springs are of butyl rubber, an industry 
first, for less bounce. Engines—believe it 
or not—actually are, for the most part, 
lower in power. Last year they ranged 
through four choices from 312 to 400 
horsepower. Now, with four choices, they 
start at 235 horsepower and stop at 345 

In answer to that old, irritating ques 
tion, “Why can’t cars have power steer 
ing with lots of gumption for parking 
and just a little on the highway?” Merc 
has done something for ’59. Its power 
assist on the open road is less than a third 
that afforded to park. Gives more “road 
sense” to the wheel and reduces a tend 
ency to oversteer at cruising speeds. 

Here’s how it’s done: All power-steer 
ing units use engine-driven pumps to 
force oil under high pressure into actu- 
ating cylinders that help turn the front 
wheels. Mercury bypasses all but 200 p.s.i. 
of this pressure at cruise. But when tires 
begin scrubbing hard, as in parking, the 
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bypass valve closes, and pressure shoots 
up to 700 pounds. Result: more help on 
the steering wheel. 

There were a couple of items in the 
1958 Merc that the 1959 edition hasn’t 
got. Like the Edsel, no air springs. Like 
the Edsel, no pushbutton drive. 

That’s about as much as the new Mer- 
cury has in common with the Edsel 


Lincoln, Continental 
pamper the plutocrat 


The cars with the strongest product 
identification in Ford Motor’s stable for 
1959 are the Lincoln, the dowager queen, 
and the Continental, the prince charm 
ing. It takes a cost accountant’s eye to 
detect the styling changes. 

These vehicles were meant to be that 
way. Year-to-year alterations in the con 
figurations are subtle by decree of Ford’s 
top brass, sitting in their carpeted offices 
in what is known universally as The 
Glass House, on Dearborn’s American 
Road. 

The Lincoln, by decree, is a “heritage 
car,” the Continental an “extra-fine car.” 
Both terms imply a royal disdain for the 
ebb and flow of styling tides. Both cars 
use substantially the same body shell. 

For ’59, that sculptured portion of the 
front fenders extends rearward a few 
more inches. Grilles and bumpers are 
new. So are back ends. Differences in 
the rest of the exterior appearance de- 
pend on small changes in chrome orna 
mentation. 

Interiors are, of course, the glory that 
was Greece and the grandeur that was 
Rome. 

Springs and shocks are softer. A few 
pounds have been cut from the weight of 
both cars. Both are two inches shorter 
which still leaves them unchallenged as 
the world’s longest standard automobiles. 

Both have made progress in whipping 
mountainous problems of torsional bend- 
ing and body drum created by the change 
last year to frameless construction. Both 
use the Mercury family of engines. Both 
have the expensive little touches—such 
as a magnet in the fuel filter to keep 
damaging metal particles out of the cyl- 
inders and crankcase. 

For the Continental, the chief news is 
the addition to its line of 4 limousine and 
a “formal sedan.” END 


The Case of the 
Missing Trains 


PLAGUED by insomnia, a retired train- 
man often woke up at odd hours and 
walked down to the grade crossing. 
Here he would stand until a train 
thundered by, and then return home 
ready to sleep. 

After a while he noticed that most 
of the trains he saw were going east, 
and very few west. But he knew that 
the line carried an equal number in 
both directions, alternating regular- 
ly, one each way every hour. 

A close check over several months, 
during which he was careful to ar- 
rive at the crossing at random times, 
never twice the same, showed that of 
a hundred trains, 75 went east and 
only 25 west. Finally he went to his 
doctor, much worried. 

After a checkup, the doctor pulled 
a timetable from his desk. “Your only 
trouble is mathematical,” he said. “In 
this is the perfectly logical reason 
you see three times as many trains 
eastbound as west.” 
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DIRECTION 
OF ROTATION 


AIR-EJECTION 


NOZZLE 


RUDDER 


REAR JET 
THRUST —~ 


—_ 

| TURBOJET? 

WITH OVERSIZE \\ AIR INTAKE 
COMPRESSOR \ 


60 m.p.h.—straight up. This little French two-seat jet whirlybird climbs 
6,000 feet a minute. Sud Aviation’s Djinn (Little Devil) cranks like a 
Model T, has no electrical system and no transmission. It works like a 
lawn sprinkler, shooting compressed air instead of water out of rotor-tip 
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What’s in the Air | 
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nozzles. It can land on and take off from a moving truck, jump fences 
(top left), cruise at 81 m.p.h. Its turbojet engine (center and drawing) 
discharges a rear jet to add forward speed and help steer by deflecting 
the blast off the rudder. Republic Aviation holds the U. S. license 
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Short-field plane. This Canadian Caribou, shown on its first flight, has 
double wing flaps to enable it to take off and land on short runways, 
beachheads and jungle strips 
mercial and military use. The U 


De Havilland designed it for both com 
S. and Canadian armies are testing it 
Collapsible satellite. Here's how an aluminum satellite | PS, July] looks 


when let loose in space from a rocket nose cone. Tested in a vacuum 
chamber at the National Aeronautics and Space Administration lab 








Landing Craft. The Navy’s big P6M SeaMaster jet seaplane has grown wheels 
Taxiing up to a new beaching vehicle (top photo), it pulls itself out of 
the water and up on shore (center) under its own turbojet power. Lower 
photo shows arrangement of pressure tanks that grip the hull’s sides 


oratory ‘at Langley Field, Va., the foil-coated plastic sphere is shown 
collapsed and as it is ejected and inflated by nitrogen. It will serve as a 
radar target and to measure air density and other characteristics of space 
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WHAT'S IN THE AIR 


Aerial road map. Passenger helicopters of New York Airways, flying in 
dense metropolitan air traffic, are testing an all-weather navigation de 
vice. On the pilot’s instrument panel is a map that unrolls and a 
horizontally moving stylus that traces his course. The Bendix-Decca 
navigator receives its information from four ground radio stations 


Glow in the sky. Prominent fluorescent markings, like the blaze-orange 
Day-Glo on the wing-tip tanks of this Air Force jet, are being tried in 
an effort to reduce mid-air crashes. Air Force nontactical and training 
planes and CAA craft are now marked with the highly visible paint. 
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Nuclear-driven jets. First photograph of the Idaho Falls reactor shows 
it in use for GE experiments with atomic propulsion of aircraft jets. Air 
sucked into a jet’s intake is heated by the reactor, instead of in a com 
bustion chamber, and is exhausted through the turbine 


85 














Strangely neglected during the cigarette controversy, the 
nicotine habit itself is now coming under intensive scrutiny. 
What has already been learned about physical and 


psychological aspects of smoking will fascinate you 
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By 
Herbert Yahraes 


MERICANS will this year light up more than 420 bil- 
lion cigarettes—an inconceivable figure. Nobody knows 
for sure how many smokers there are in the country, 

but a common estimate puts the number at 65 million. This, 
if true, means that every day of the year 65 million Ameri- 
cans will consume an average of 18 cigarettes apiece. This 
remarkable volume—an all-time high—has been reached in 
the face of black headlines about statistical relationships 
between smoking and such leading causes of death as can- 
cer and heart disease. 


What’s known about the smoking habit? 


Though it has been spreading ever since Columbus dis- 
covered it in America, the nicotine habit has long been one 
of man’s puzzling pieces of behavior. Lately, physiologists, 
biochemists, pharmacologists, and doctors—spurred by 
grants from a worried tobacco industry—have been learning 
much about the drug that gives tobacco its kick. Psycholo- 
gists, moreover, have been studying the root problem of why 
people smoke. This article, based on the most recent findings, 
tries to sum up today’s knowledge. When it talks about 
smoking, it means the inhaling of cigarettes, for just about 
all recent experiments have been concerned with that type of 
smoking. 


Does inhaling make a difference? 


When you inhale a cigarette, you take in from 75 to 90 per- 
cent of the nicotine in the smoke, most of it via the lining of 
your lungs. If you don’t inhale, you take in as much as per- 
haps 25 percent, through the lining of your mouth. The ver- 
dict on the effect of filters isn’t in yet; some of them do reduce 
the amount of nicotine absorbed, but tests indicate that your 
body reacts even to small amounts. 

With the first puff or two, nicotine goes to work on your 
autonomic nervous system. Certain nerves order the heart to 
work faster. Then along comes adrenalin—the hormone that 
stimulates us in an emergency—to reinforce the order. Some 
of it apparently comes from a supply stored in the heart it- 
self; the rest comes from the glands that make it. The heart- 
beat rate goes up, from five to 20 strokes more a minute. The 


Who Are the Authorities? Dr. Leonid S. Snegireff, associate profes- 


sor of cancer Harvard School of 
Public Health. 

Of these, one has been smoking a pack a 
day for many years; one gave up his pipe 
and cigars years ago because he 
trouble and 


control, 
Among the experts consulted in connection 
with the accompanying article were: 

Dr. McKeen Cattell, professor of clinical 
pharmacology, Cornell University Medical 
Colle ge. 

Dr. Dale G. Friend, assistant profe ssor of worse; one 
medicine, Harvard Medical School. put 

Dr. Robert C. Hockett, associate scientific 


had sinus 
seemed to make it 
, who took up smoking in order to 
students at ease when he had to give 


smok ing 


director, Tobacco Industry Research Com- 
mittee. 

Dr. Charles C. McArthur, psychologist to 
the Harvard Unir ersity Health Services. 


long oral examinations, smokes cigarettes 
occasionally; one smoked a little in college 
but never really cared for tobacco and soon 
quit; and one smoked a pack a day but quit 


in 1947 because of hoarseness and a cough. 
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What other things 


strength of the beat also increases somewhat in most cases. 

Spurred by the nicotine, other nerves constrict the super- 
ficial blood vessels of the extremities. Less blood flows 
through these vessels, and the skin temperature drops. Your 
fingers and toes become cooler—most likely just a few de- 
grees, but in some people as much as eight or more de- 
grees. (A sudden noise can have the same effect, or drinking 
a glass of cold water.) Blood pressure jumps, too: less than 
10 percent in some smokers, more than 20 percent in others. 
All these changes last for perhaps 15 or 20 minutes. 


happen? 


Nicotine staves off hunger, in some people at least, by tem 
porarily blocking the stomach’s hunger contractions. At the 
same time the extra adrenalin stimulates the liver to release 
some of its sugar, so that you feel less urge to eat. In healthy 
people the nicotine probably has little effect on the digestive 
system. If you need a morning cigarette for regularity, as 
many people seem to, it’s probably only because you got into 
the habit. 

Nicotine does affect kidney action. In one experiment uni- 
versity students drank a lot of water and then, 45 minutes 
later, smoked a cigarette or two. Abruptly their excretion 
rate dropped. Most of the habitual smokers needed two ciga 
rettes to bring on this slowing-up effect; most of the non 
smokers, only one. The effect, which lasted from 45 minutes 
to three hours, has been traced to the action of a hormone 
secreted by the pituitary gland. 


Any effect on the brain? 


Does smoking cut 
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Presumably not. One researcher is studying blood flow in the 
brain. This measurement is important: Blood carries the 
oxygen and nourishment needed to keep the brain function- 
ing well. In young people, smoking seems to bring no change. 
The work on older people is not yet complete. 


your wind? 


In some people with lung ailments, smoking a cigarette in 
creases for a time the work of breathing. For healthy people 
the evidence is contradictory. A recent experiment suggests 
that smoking may lower the rate at which the blood takes up 
oxygen after exercise. 

Smoking brings on these other quick results: 

@ An increase in the secretion of saliva. 

@ A slight irritation of the mucous membranes of mouth, 
nose and throat 

@ A slight interference with the senses of taste and smell. 

@ A substitution of carbon monoxide for a little of the 
oxygen in the blood—which might be important if you are 
anemic. 

These are the only known immediate effects upon habitual 
smokers. Perhaps you remember some others from your youth 

pounding of the heart, dizziness, nausea. But these soon 
passed. If you as a youngster persisted in smoking, the body 
quickly accustomed itself to the nicotine. 





What makes smoking a pleasure? 


The immediate physical effects suggest that it has a mildly 
stimulating action. Most smokers, though, testify to a sooth 
ing or relaxing effect. Physiologists don’t know where this 
comes from. Psychologists have a lot of theories: 

1. Smoking gives “oral satisfaction’ —the same kind we 
once got from nursing, thumbsucking or chewing on a pencil. 
One psychologist reports that those in a certain group of men 
who had most difficulty in giving up smoking were the ones 
who had been weaned very early. 

2. Smoking helps smooth social relationships. We don’t 
have to just sit and wonder what to say—or what to do with 
our hands. We can take out a pack, pass it around, snap open 
a lighter, look for an ashtray, and so on. 

3. Smoking gives us time to think. Catch a man in a cross- 
fire of questions, and chances are he’ll light up a cigarette 
before answering. 

4. Smoking gives us an excuse to rest. Neither the boss 
nor our own conscience may let us stop and do nothing. But 
neither will object, perhaps, if we stop and light a cigarette. 

5. Smoking, by giving us something to do, helps to ease 
tension while waiting—for H-hour, for an airplane, for news 
from the delivery room. 

6. Smoking is fun. It makes us feel we are good enough 
to enjoy one of life’s little luxuries. It also enables us to 
continue playing with fire. 

So smoking does relax, does give pleasure, does offer a 
temporary solution to certain problems. Psychologists say 
that’s why, having begun smoking, probably to demonstrate 
that we are grown up, or part of the gang, we tend to make 
it a habit—so powerful with many as to be reflexive. 


Is smoking a habit or an addiction? 


Tobacco usually remains a habit, rather than an addiction. 
The difference? If you are addicted to a drug, you feel com- 
pelled to take it, and you are usually dependent on it phys- 
ically as well as psychologically. Further, the addiction is 
bad not only for you but for society. If you have a drug habit, 
on the other hand, you may have a strong desire to keep using 
it but are not compelled to do so. You are not physically de- 
pendent on it. And while the habit can hurt you, it has little 
effect on society. 

For most people smoking is merely a habit; for some heavy 
smokers, it can approach addiction. A few people, warned 
by their physicians that continued smoking would in their 
cases imperil their health, have actually died rather than 
give up tobacco. 


Do the effects of smoking pile up? 


If you’re healthy, the immediate physical effects of smoking 
are neither especially good nor especially bad. 

It’s a fact that nicotine taken in excess is a poison. A 
drop on the skin would kill a cat, and a pack-a-day inhaler 
who got his daily intake of nicotine all at once might be 
dead in minutes, his respiratory system paralyzed. But the 
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body handles smaller doses with great efficiency. It excretes 
almost all the drug, in the urine, within 24 hours. Even’ 
the heaviest smoker cannot accumulate a fatal dose 

What scientists would now like to learn is whether or not 
any of the immediate effects pile up over the years to the 
detriment of your health. 

In two conditions there is evidence that they do—in cer 
tain individuals. One is “smoker’s asthma” or “‘smoker’s 
respiratory syndrome.” This is marked by wheezing, cough 
ing, hoarseness, frequent sore throats, chest tightness and 
pains, a tendency toward colds, and in some cases shortness 
of breath. The symptoms go if the patient stops smoking 

The second is an eye condition known as tobacco ambly 
opia, in which there is a dimness of vision followed by loss 
of the ability to see colors. The exact role that tobacco plays 

if any—is disputed, but many ophthalmologists believe 
that in a few sensitive individuals nicotine affects the retina 
Amblyopia, which is, luckily for smokers, fairly rare, is not 
brought on by the red, watery condition sometimes caused 
by tobacco smoke. 


What about cancer and other diseases? 
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The U. S. Public Health Service, for example, has reported 
that among veterans who died from lung cancer over a cer 
tain period, about 10 times as. many had been smokers 
cigarette smokers—as non-smokers. USPHS has also reported 
that the death rate from coronary heart disease among 
cigarette smokers was almost two-thirds higher than the rate 
for non-smokers. In cigarette smokers the death rate from all 
causes was more than half again as high as among non 
smokers. Such findings raise a lot of questions, including why 
most cigarette smokers don’t get lung cancer 

Recently a little light has been thrown on the relationship 
between smoking and heart trouble. Nicotine certainly makes 
the heart work faster; the question is, does the heart get the 
increased oxygen and nourishment it needs to perform this 
extra work without strain? 

Experiments with volunteers from the Alabama state 
prison system seem to say yes. Smoking increased the flow 
of blood through the heart’s own arteries, the coronaries. 
But these volunteers had sound hearts, and another experi 
ment—with rabbit hearts—suggests that the flow of blood 
does not increase if the arteries have become hardened. So 
there is the possibility that when coronary heart disease has 
set in, smoking increases the load on the pump but not the 
blood flow needed to handle the load. To find out, tests are 
being made on human beings. 

One theory often advanced to answer the questions raised 
by the statistical findings about smoking and disease holds 
that: 

@ Some people are more sensitive than others to the effects 
of tobacco. 

@ A time may come after years of smoking when the ability 
to handle tobacco decreases, and 

@ Trouble may show itself at this time in a number of dif 
ferent ways. 


[Continued on page 224) 





%9 


“I'd like to see them make... 


eeeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 





AN EASIER OIL-CHANGING SYSTEM on cars. Put 
an electric pump on a drain line leading to an 
outlet on a fender and it would be easy to serv- 
ice your own car.—Paul LeBrun, Salem, Mass. 


FILM-IDENTIFICATION TABS you could stick to CORDLESS CHRISTMAS-TREE BULBS that could be 
your camera as a reminder, later, of what film spotted at random. They'd operate off radio- 
you had inside and its speed. The tabs could also —‘ frequency currents transmitted by a device like 
seal the rolls. —Mrs. A. E. Opper, Brooklyn, N.Y. a Tesla coil.—K. L. Swinth, Seattle. 





A DUFFEL-BAG CARRIER for servicemen. Similar EARRING ACCOMMODATERS for phone receivers 
to the small two-wheeled carts used for golf so women wouldn't have to remove an earring 
bags, it would fold for storage inside the bag. to hear properly. A U-shaped foam-rubber pad 
—C. K. Adams, Manhattan, Kan. might do.—Catherine Gundling, Covina, Cal. 





f a gadget that he w l 
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INFRA 


MISSILE DETECTOR 


New discoveries about “invisible light’ promise 
medical diagnosis, weather forecasting, 


IGHT now infrared looks like the hottest prospect to 
solve the exceedingly tough problem of how to detect 
.an intercontinental missile in outer space. 

Part of this new importance of IR—as it’s abbreviated—depends 
on a surprising finding made by physicist Myron Block on the roof 
of the Smithsonian Astrophysical Observatory in Cambridge, Mass., 
the night of Oct. 14, 1957. 

It was just 10 days after the advent of Sputnik I, and Block, head 
of a small Cambridge research firm, had hastily cobbled together a 
special IR detection system. Could he detect the satellite by means 
of its infrared emission even while it was in the darkness of the 
Earth’s shadow? There was a bare chance this would be possible. 

To his astonishment, he found that the satellite not only was de- 


i. radar begins. (A micron is a millionth 

What Is infrared? of a meter, or 0.00003937 inch.) It sub 

divides into three main regions, whose 

INFRARED (IR), sometimes loosely called boundaries have not yet been precisely 

“heat rays,” is the electromagnetic radi- settled on, but which are roughly as fol- 
ation that fills the part of the spectrum lows: 

between visible light and radar. It cov- 1. The near infrared (from 0.7 to 1.5 

ers a range from roughly 0.7 microns in microns) is roughly the limit to which 

wave length, where it merges into red photographic film is useful. In this re- 

light, to 300 microns, where microwave’ gion a hot household electric iron will 
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Window on Tomorrow 


RED: 


AND LIE DETECTOR 


startling breakthroughs in space research, 
home heating, criminology sy GEORGE R. PRICE 


tectable, but that it was emitting more than 10 times as much IR as 
he had expected—as much as if it were at the temperature of molten 
lead. And yet it couldn't be very hot, or the radio equipment trans- 
mitting the “beep beep” wouldn't work. 

What could this mean? Block repeated his measurements many 
times on Sputnik I and some of the later satellites, and he kept 
finding the strangely high infrared radiation—in the case of Sputnik 
III amounting to thousands of watts. His present theory: It's related 
to ions and electrons, present in space, that combine on the surface 
of the satellites. 

This finding, if borne out, changes the whole picture for missile 
detection. Previously it was thought that IR would be useful for 
detecting nose cones heated white hot from atmospheric friction in 


glow with its own “light” but objects at missiles like the Sidewinder “see” mainly 
body or room temperature must be illumi- middle infrared. 
nated by an infrared light source like the 3. The far infrared (from six to 300 
searchlight of a Sniperscope. microns) includes regions where objects 
The middle infrared (from 1.5 to at room or body temperature radiate most 
six microns) has many important military strongly, so this region is used for “heat 
uses. The jets of jet planes and rockets pictures.” Unfortunately, however, detec- 
emit in this region, as do the friction- tion of this long-wave IR is comparative- 
heated surfaces of transonic planes and ly difficult and most detectors have low 
missiles. Hence infrared-guided homing sensitivity in this region. 
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Medical diagnosis is one of most promis- 
ing uses of infrared photography. Here a 
breast tumor—warmed by generous blood 
supply—is revealed by white area (arrow). 


re-entry, but IR did not look promising 
for detecting a missile in outer space. 
Now Block’s discovery suggests that an 
IR detector unit costing a few thousand 
dollars may be able to detect an ICBM 
as far away as a radar station, costing 
hundreds of thousands, could. 

When this work was reported in the 
newspapers, however, there was no big 
rush to start building an anti-missile IR 
network. The trouble: The reports sim- 
ply didn’t seem believable. Where could 
the energy be coming from? It wasn’t 


until Explorer I was orbited last Febru- 
ary that U. S. scientists learned that there 
are zones of high-energy particles sur- 
rounding the earth. 

Furthermore, Block’s modest organiza- 
tion—with just a cluttered lab and work- 
shop occupying the first floor of an old 


wooden house—didn’t seem the sort of 
place from which such an important dis- 
covery could come. If it had been one of 
the big companies in the IR field, like 
Perkin-Elmer, Electronic Corporation of 
America, Barnes Engineering, or any of a 
dozen others, things would have been dif- 
ferent. But Block Associates doesn’t have 
any guards, personnel officers, typing 
pools, or pretty receptionists—only re- 
searchers. So Pentagon officials were 
skeptical. 

Acceptance may be on the way, how- 
ever. According to the highly respected 
IR expert Dr. John Howard, head of the 
Infrared Techniques Branch of the Air 
Force Cambridge Research Center, there 
have been recent confirmations of Block’s 
findings both in the U. S. and England, 
and the evidence looks impressive. 

So it seems likely that a few years 
from now there will be infrared networks 
corresponding to the SAGE, Pine Tree, 
and DEW Line radar systems, with picket 
planes circling high in the sky whenever 
cloud cover makes ground stations use- 
less. However, some very recent British 
work suggests that under some conditions 


Q4 POPULAR SCIENCE 


the extra-high IR radiation may be ab- 
sent. Possibly, for example, when a satel- 
lite or missile is at certain altitudes, it 
finds few charged particles in space, and 
so glows only with the comparatively 
weak radiation that it ernits because of its 
surface temperature. Hence IR networks 
would supplement radar, not replace it. 

Advantages of IR over radar for mis 
sile detection are: 

@ IR equipment is much smaller, light- 
er, cheaper and simpler. 

@ IR gives more accurate information 
about shape and direction of an object. 
Thus the Sidewinder air-to-air -missile, 
using IR guidance, can knock a flare off 
the wingtip of a plane without touching 
the wing—a feat impossible with radar. 

e@ IR systems are much more difficult 
to jam or confuse by other countermeas- 
ures. 

@ IR should be better at great distance 
because the radiation has to go only half 
as far as radar: from the missile to the 
IR unit, instead of from a radar station 
to the missile and back. 

Disadvantages are: 

e@ IR penetrates clouds, mist’and rain 
much less effectively than radar. 

@ IR doesn’t give information about 
the distance and speed of an object in the 
simple, accurate way that radar does. 

A long list of possible uses. Vitally im 
portant as missile detection is, it is still 
only the first in an extensive list of likely 
future uses for infrared. These range from 
a secret method of lie detection to new 
types of radiant-heating methods to make 
possible Southern architectural styles, 
with year-round outdoor living, in the 
North. 

A large, important group of applica 
tions depends on taking pictures with spe 
cial “cameras” sensitive in the far infra 
red. These pictures show temperature, 
temperature shows heat, and heat means 
energy. Whenever something is happen- 
ing, energy is involved and heat is likely 
to be produced. So the pictures reveal 
action and energy, instead of merely 
showing how much light the surface of 
an object reflects. 

For example, the picture of a car on 
the next page shows the heat of engine 
and exhaust. The handprint on the wall 
shows that someone’s hand—alive and 
warm—was pressed against the wall and 
transferred heat to it. The portrait of the 





man with the pipe shows that the pipe is 
lit and the man is alive. 

Let’s talk about three important uses 
for such pictures. 

Medical diagnosis. It’s quite likely that 
10 years from now, if equipment comes 
down enough in cost, an IR picture will 
be a routine part of every medical ex- 
amination. It will be a quick way to 
show the doctor areas of poor circulation, 
inflammation, or unusual metabolic ac- 
tivity. 

One particularly important medica. use 
of heat pictures is in cancer detection. 
Dr. Ray Lawson of McGill University in 
Montreal has found that malignant tu- 
mors—because of their generous blood 
supply and high growth rate—are usually 
a little warmer than the surrounding 
normal tissue. If the tumor is close to the 
body surface, this small temperature dif- 
ference can be detected by an infrared 
camera. It is easy to foresee mass pro- 
grams of screening people for breast can- 
cer or other cancer not too deeply buried 
in the body. 

And we can imagine the 
army of the future with men 
lined up side by side for 
examination, and an IR in- 
strument sweeping from one 
to the next, to take a whole 
battalion’s temperature in 
half a minute! 

Vision in the dark by far 
IR. Infrared provided vision 
in the dark even as far back 
as World War II, by means 
of Sniperscopes and Snoop- 
erscopes. But these worked 
by near IR, and required an infrared 
searchlight. They were very effective as 
long as only one side had them. When 
both sides have IR equipment, it’s likely 
to prove fatal to turn on an [IR search- 
light. However, if one can “see” by far 
infrared, then there’s no need for the be- 
traying searchlight, since enemy soldiers 
and other objects emit their own light. 

The IR cameras used for the pictures 
accompanying this article are too slow 
for such military uses. They require a few 
minutes to produce a visible picture. 
Much faster is the Evaporograph camera 
of Baird-Atomic of Cambridge, which 
takes only a few seconds to produce a 
heat picture in colored light reflected 
from a thin oil film. But this is still too 


Hood 


infrared photo of car shows engine 
is hot. 


How infrared reveals 
the “invisible” 


“Heat picture” of human handprint. Hand 
was held against a wall for three seconds; 
30 seconds later, infrared radiation showed 
where the wall was still warm from its touch. 


has been running. 
So is ground below car, from exhaust. 


Man with pipe, photographed in a _ dark 
room: Skin, warmed by body heat, and 
lighted pipe appear white. Color has no ef- 
fect on infrared picture—only temperature. 
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infrared ‘scope at MIT’s Naval Supersonic 
Lab is adjusted for Sputnik spotting by 
Myron Block and Richard Freeman. Smaller 
instrument was used in Block’s original tests. 


long. What’s needed is a far-infrared TV 
process as fast as ordinary TV. 
Is there work in progress to develop a 


TV camera tube sensitive in the far infra- 
red? None that anyone would talk about. 
But it seems a safe guess that right now 
the U. S. and Russia are in a secret high- 
priority race to accomplish this. There’s 
no theoretical reason why such a _ tube 
can’t te made, and the side that gets 
there first will have a real advantage in 
ground warfare. One side could see at 
night almost as well as by day; the other 
would be fighting in the dark. 

Military reconnaissance. If we can look 
up at a satellite, what about the satellite 
looking down on us? Specifically, have 
the Soviets been watching us through 
their Sputniks? 

Hints dropped in talks by Russian sci- 
entists suggest that they have, though of 
course no one knows for sure. But here 
are a few facts about infrared surveillance 
to help us decide: 

@ IR reconnaissance by airplane dur- 
ing World War II was by photography, 
which is sensitive only in the near infra- 
red. This pierced haze better than visible 
light, and penetrated some types of cam- 
ouflage. 

@ Present equipment using far infrared 
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will be much more useful. For example, 
heat pictures can distinguish between a 
warehouse and a factory, even though 
both buildings may look the same under 
visible light, near IR, and radar. Even 
underground factories might be detected 
by hot gases released into the air, warm 
water entering a stream, heat escaping 
through the ground. 

@ The Soviets could have put IR equip 
ment in their satellites if they wanted 
to. Sputniks II and III have been plenty 
large enough for this. And infrared cam 
eras similar to some now available would 
be fast enough for sateliite use. 

@ Articles published in U. S. technical 
journals suggest that the supersecret 
Lockheed U-2 observation plane, which 
relies on extreme altitude for protection, 
could be used for mapping and reconnais- 
sance of Soviet territory. 

The plausible conclusion is that it’s 
entirely possible the Sputniks have been 
carrying IR observation equipment good 
enough to show the location of large 
cities. Almost certainly they can’t now 
“see” fine details like individual build 
ings. But future Sputniks should be able 
to do this. 

And maybe we ourselves won’t be so far 
behind. Our Project Pied Piper is in- 
tended to provide us with a huge observa 
tion satellite—-sometimes referred to as 
“Big Brother”—for reconnaissance of the 
whole world 

A much pleasanter use for satellites is 
to make possible really good long-range 
weather forecasting. Meteorological data 
can be obtained with much smaller and 
simpler satellites than the “Big Brother” 
type. Right now, in fact, there’s an IR 
“Weather Eye” system ready and waiting 
to go aloft in the next Vanguard. 

As described in POPULAR SCIENCE last 
June this will observe and report on cloud 
cover over the earth. But later weather 
satellites will do a great deal more. In- 
frared is an excellent tool for chemical 
analysis, using different wave lengths to 
measure different compounds. The more 
sophisticated satellites will measure 
ozone, water vapor and carbon dioxide: 
study the heat balance of the earth; and 
give data on wind direction and velocity 
based on measurements of cloud motion 

A few satellites could continuously 
survey the whole earth. The data would 


[Continued on page 216) 
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Auto automation. This 52-foot-long bank of special-purpose machiries drills 
the entire oil system in crankshafts in a single continuous operation at 
Ford’s new engine plant at Lima, Ohio. If a bit should break, the ma 


a cortrol panel flashes, and a new bit is put in 


chinery shuts down, ¢ 
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Boat runs on Car power. An old differential mounted below deck and 
linked to the propeller shaft enables a Cleveland boat builder to drive 
this craft with his auto engine. The rear wheels are jacked up, and one 


Blow-up factory for air-dome maker. When the G. T. Schiel- 
dahl Co. needed room to expand making of plastic air-supported build- 
ings, it built a factory of its own material in Northfield, Minn. The 
structure is 340 feet in length, 30 feet wide—longest blow-up yet. 
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removed and replaced with a pulley as at left. Power is taken by belt 
through the differential to the propeller shaft. Top speed is 15 m.p.h., 
at which point the car’s speedometer reads about 30. 


Carbon monoxide meter. To keep the air fresh in an underground 
parking garage in Hamburg, Germany, the operators set up these in 
struments (foreground). The device at right measures carbon monox- 
ide; the control starts the ventilators if gas nears the danger point. 
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Goggle washer. Keeping mud- 
spattered goggles clean during a harness 
race is easy for sulky-driver Bobby Cher- 
rix of Wilmington, Del. A hose attached 
to the rim floods them when he squeezes 


a hand-held valve that releases water 
from a bag strapped to his back. 
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Airlift memorial. This towering 
shaft symbolizing the end of a rainbow 
was erected as an arch of triumph in 
West Berlin. It commemorates the 1948- 
49 airlift during which the U.S. Air 
Force supplied the Communist-belea- 
guered city with tons of food and fuel. 
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Ghostly marker. Eerily glowing, this highway sign, apparently floating in 
air, designates a turn-off on California’s Sacramento-Roseville Freeway 
It’s an adaptation of Sylvania’s electroluminescent light: a sheet-steel 
conductor covered by enamel and a layer of phosphor-holding ceramic 


Lifeboat on trailer. The inflatable rescue craft above aids airmen swiftly 
when a plane ditches in the Mersey at Liverpool’s riverside Speke air 
port. It rides a trailer into the water, floats free, travels to the scene at 
24 knots powered by an outboard mounted on its wooden transom 


Typewriter for scientists. This special British typewriter uses two 
synchronized keyboards, one with standard characters, the other with 
scientific and mathematical symbols. When the carriage is moved to the 
keyboard at right, the symbol pressed will fall into place in the text 
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Double-look telephone. You can see how you look to the person you 
are calling on this new German sight telephone shown at the West Ber- 
lin Industrial Fair. These booths house a TV camera and two screens 
one carrying your picture, the other a view of your party. 


Music on wheels. This trailer, operated by two enterprising Cincinnati 
music teachers, is parked for certain hours at various suburban shop- 
ping centers. While mother buys groceries, junior takes an accordion 
or guitar lesson. The trailer has two classrooms, with an office between. 


“ 

T — = 
THE NORWOOD MUSIC CeNTEs 
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MOBILE ~STuDIOS 
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Heat into electricity. Three oxides, nickel, manganese and lithium-cobalt, 
are heated together in this furnace to make electricity 
ly, without moving parts. All are ceramics like those in clay or bricks 
Westinghouse uses them in pellets or powder (inset), heats them to 
2,000 degrees or more, chases electrons from one to another and in so 
doing produces current. Known as thermoelectric compounds, they are 
plentiful, light in weight, would pack easily into a satellite radio 


simply, silent- 
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“Nuclear” solar furnace. Rays from the sun are concentrated to 5,000 
degrees—hot enough to burn through the I beam in the sequence at left 

in this big new solar furnace at Natick, Mass. It was built by the 

Army Quartermaster Research and Engineering Command to test ma 


Grip strip. Here is a nonmetallic fastener with no mechanical parts. It is sim 
ply two strips of nylon, one woven with thousands of tiny protruding 
hooks, the other with loops. Pressed together, they catch like a burr'to 
clothing, can’t be parted except by peeling. American Velcro, Man- 
chester, N. H., makes them to hold anything from pants to upholstery. 
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terials that protect against heat from an H-bomb blast. Its 40-foot helio- 
stat (far right) tracks the sun with 355 mirrors, reflects its rays through 


. a “Venetian-blind” attenuator (adjustable to control heat) onto a 180- 
mirror concentrator that focuses them in a furnace in the test chamber. 


Baby-size record player. This little British record player—said to be 
the smallest you can buy—has no turntable. Instead, its flashlight 
battery-driven spindle turns records up to 12 inches on two powered 
rubber wheels so spaced on a common shaft that they spin small rec- 
ords at 45 r.p.m., larger ones at 331% r.p.m. It sells for about $40. 





— 


Science probes mother love. Love—it’s wonderful, say psycholo- 
gists at the University of Wisconsin Primate Laboratory. But, they 
find, this baby monkey shows as much or more affection for a wooden 
dummy covered with terry cloth and warmed by a light bulb as for a 
real mother. The dummy is more patient, doesn’t bite, scratch or scold. 
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Battle 
of the 


Missile 
Fuels 


First the liquids, then the 
solids are ahead in an intense 
contest to provide the U. S. 
with simple, reliable, 
accurate “‘birds”’ for defense 


By Wesley S. Griswold 


ITH the smug air of a man adept 
at parlor magic, a chemist in a 
missile plant stood before a room- 


ful of fellow scientists and struck a 
kitchen match. 

“That,” he said, as fire flared instantly, 
“is a solid fuel.” 

He blew out the flame, dropped the 
burnt match into an ashtray, extracted a 
cigarette lighter from one of his pockets 
and flicked—and flicked—and flicked— 

“This,” he said, as his audience broke 
into laughter, “is a liquid fuel.” 

It was a trick—and a dirty trick at 
that, for he hadn’t filled the lighter— 
but it dramatized a vital defense fact: 
Solid-fuel missiles are simpler and more 
dependable than liquid-fuel missiles. 

That is the basic reason why the U. S., 
at the same time that it is striving to per- 
fect its first-born brood of liquid-pro- 
pelled missiles, is trying strenuously to 
hatch solid-fuel “birds” for every perti- 
nent military purpose. 

Already there is a flock of them on the 


Liquid 
With twin jets streaming 
from its powerful rocket en- 


gines, liquid-propelled Atlas 
ICBM climbs skyward. 


~Tolite 


A bigger better bird to de- 
fend our cities: This solid- 
fuel Nike-Hercules is replac- 
ing liquid-fuel Nike-Ajax. 
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“Filling the tank’”’ of a 
solid-fuel rocket engine 


METAL CORE IS LOWERED into empty 
engine case (near right), and fuel mix- 
ture is poured in (center photo). After 
fuel is cured, core is removed. Far 
right: typical cross section of solid-fuel 
rocket engine. The more intricate the 
fuel’s configuration, the larger the burn- 


4 


ing surface—and the greater the thrust. 


wing for air-to-air missions: Sparrow, Fal- 
con, Zuni, Sidewinder, Genie. 

Dart is available to attack tanks, and 
Rat to swoop upon submarines. Little 
John, Lacrosse and Honest John are re- 
markably accurate, highly mobile missiles 
for 10-to-20-mile ground fire. Sergeant 
will soon be ranking liquid-fuel Corporal 
out of very-long-range artillery assign- 
ments. 

Nike-Hercules, a bigger, better bird 
than liquid-fuel Nike-Ajax, is beginning 
to supplant that earlier antiaircraft mis- 
sile in the defensive rings around our 
cities. ‘ 

On the way are Hawk, a deadly threat 
to low-flying planes; Bull Pup, for heavy, 
short-range, air-to-ground blows; and the 
Navy’s extraordinary Asroc and Subroc, 
missiles with nuclear warheads that will 
flash through both water and air. 

The armed forces wish that every weap- 
on were as ever-ready as a rifle. So they 
naturally favor solid-fuel missiles, many 
of which are—in propulsion—not very 
much more complicated than an old- 
fashioned skyrocket. 

But it was thought until quite recently 
that solid propellants could never be used 
to hurl thermonuclear warheads many 
hundreds or thousands of miles. Rocket 
scientists didn’t believe that solid-fuel 
missiles could be made powerful enough, 
or their rate and duration of burning suf- 
ficiently precise, or their steering accurate 
enough, for them to supplant the liquid- 
fuel IRBMs (Thor and Jupiter) and 
ICBMs (Atlas and Titan). High-pressure 
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research is proving those scientists to be 
wrong. 

As this is written, a full-scale model 
of the remarkable Polaris [PS, May], 
first IRBM to be propelled by a solid 
fuel, is undergoing test firings at Cape 
Canaveral. In fact, such promising 
(though secret) discoveries have been 
made in developing Polaris that the Air 
Force has plunged ahead with plans for 
an even more astonishing weapon: Min- 
uteman. This will be a three-stage solid- 
fuel missile, to. be fired from concrete- 
walled chambers sunk 80 feet in the 
ground. Its third stage, used alone, can 
be a tactical missile with a range of 


500-1,500 miles. Teamed up, Minuteman’s 


second and third stages will form an 
IRBM of 1,500-mile range. The full-size, 
three-stage bird will be able to fly more 
than 5,000 miles, rivaling Atlas and Titan 
and having the incalculable advantage 
over them of being in constant readiness, 
able to be fired at command. 

Does this wholesale invasion of the 
missile field by solid propellants mean 
that liquid fuels will soon be abandoned 
forever? Not at all. There are stubborn 
problems that plague the solid-fuel ex- 
perts. In some ways, liquid fuels, despite 
exasperating drawbacks, are still ahead. 

What are the present advantages and 
disadvantages of the two types of fuels? 
From experts at Aerojet-General Corp., 
which has been called the “General Mo- 
tors of U. S. rocketry” and is in the 
unique position of working full tilt with 
both liquid and solid fuels, come most of 





the answers and arguments listed below. 

In fuvor of solid fuels: 

@ They are denser than liquids, and so 
can be packed in smaller spaces. 

@ Their oxidizers, which enable them 
to burn, are built in—and stable. 

@ The missile case is both fuel contain- 
er and combustion chamber. It has no 
moving parts, and thus is highly reliable. 

@ Solid-fuel missiles can be easily 


moved (if they are not too big), handled 
with little danger, stored for long periods 
and launched in a jiffy by relatively un 


skilled crews. They don’t need to be 
serviced in the field. They don’t require 
long countdowns before blasting off 

@ They can be produced more quickly 
and cheaply than liquid fuels. 

Against solid fuels: 

@ Even though they are denser than 
liquid fuels, they haven’t yet developed as 
much energy (specific impulse ). 

@ They weigh more than liquid fuels 
of comparable performance. 

@ They; may burn erratically in frigid. 
scorching or very humid atmosphere. If 
the temperature is well below zero or high 
above 100 degrees, the “grain”—the shape 
in which the fuel has been cast—is liable 
to crack. This exposes new surfaces to 
combustion and plays hob with the en- 
gine’s thrust, ruining accuracy. 

@ A big, high-performance solid-fuel 
motor can burn only about a minute with- 
out overheating, and destroying, the mis- 
sile case. Therefore, to gain the greater 
ranges that Polaris and especially Min- 
uteman require, extra motors are needed. 


This means that the missiles must have 
additional stages, and thus become more 
complex, less dependable 

@ They can’t be throttled, or shut off 
and reignited. It is possible to mix and 
cast a single grain that will burn at 
specific, varying rates, but then those 
rates are fixed. They cannot be altered 
later. Once a solid propellant starts to 
burn, it has to.keep on burning until the 
fuel is gone. This puts it out of the 
running for powering manned flight. 

@ Solid-fuel missiles are difficult to 
steer. Since the combustion chamber is 
the missile case itself, the fierce rush of 
gases that hurls the missile forward must 
be angled by movable vanes in the throat 
of the missile nozzle, or by gimbaling the 
entire nozzle. Neither solution is wholly 
satisfactory. 

@ It is formidably hard to cast grains 
big enough (five to eight feet in diameter 
to provide thrust comparable to that of 
liquid-fuel IRBM and ICBM engines. 

In favor of liquid fuels: 

@ They burn with greater fury, provide 
higher thrust and can burn for a longer 
time without risk of overheating the com- 
bustion chamber, which is separated 
from the fuel tanks and cooled by fuel 
circulating through its walls. These assets 
combine to give tremendous range to big 
liquid-fuel missiles. 

@ They can be throttled, or turned on 
and off again. They can be made to leave 
the ground at a far slower rate of accel- 
eration than solid-fuel missiles. These fac- 
tors together make liquid-fuel missiles 
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HUGE SOLID-FUEL MISSILE ENGINE, 30 feet long 
with a three-foot nozzle, makes a striking con- 
trast with little hand-held rocket motor—one 
of first built for jet-assisted takeoff. 


the only ones feasible for taking man into 
space. 

@ They operate efficiently at any tem- 
perature they are likely to encounter. 

@ A liquid-fuel missile is somewhat 
easier to control in flight, for its entire 
thrust chamber (not just the nozzle) can 
be gimbaled. Furthermore, exhaust from 
the missile’s gas turbine can be used to 
help keep the weapon on a steady course. 

Against liquid fuels: 

@ For all long-range missions, a vehicle 
of bewildering complexity and extrav- 
agant size is necessary. 

@ A big liquid-fuel missile is a mass 
of tanks, valves, plumbing, pumps, 
gauges, circuitry, thermocouples, igniters, 
gears, generators—almost countless parts. 
One tiny blockage in that snarl of innards 
can make the mightiest missile useless. 

@ Checking out this complex monster 
takes hours of countdown time. It must 
be test-fired before it can be launched 
by a crew of highly trained specialists. 

@ The oxidizer, usually liquid oxygen 
(lox), must be taken aboard separately, 
at almost the last minute and by remote 
control. This is because it is erratic and 
dangerous. If it touches grease, it causes 
an explosion. If it comes in contact with 
certain fluids, it combines to form jelly 
so inactive it would take a dynamite cap 
to bring it to life. To remain liquid until 
it enters a missile’s combustion chamber, 
lox must be kept refrigerated to nearly 
300 degrees below zero. At this temper- 
ature, it threatens to make brittle any 
flexible material it touches. Engineers 
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have licked this problem for contacts of 
short duration, such as the period just 
before and during a missile’s flight. But 
lox could not be allowed to stay inside a 
missile very long or it would seriously 
deteriorate flexible plumbing. Result: No 
liquid-propelled missile using lox as an 
oxidizer can be in pushbutton readiness. 

@ If the missile is too complicated to 
use turbopumps to feed fuel into the com- 
bustion chamber, fuel tanks must be pres- 
surized. This process is another impedi- 
ment to quick launchings. 

Solid- and liquid-fuel specialists are 
racing to overcome the disadvantages. 

What are the prospects? Experts see 
these things for the liquid-fuel team: 

Far simpler pumps and more efficient 
thrust chambers are on the way. “We are 
on a simplification binge,” reports a lead- 
ing Aerojet research engineer. 

There will be storable propellants of 
higher specific impulse and greater densi- 
ty, using nonvolatile oxidizers. Security 
restrictions muzzle specific talk about 
these. A Rocketdyne scientist made a 
tantalizing comment, however. “You 
could build a storable liquid-fuel missile 
system with no more moving parts than 
a comparable solid-fuel missile system,” 
he said. “It would be lighter than the 
solid-fuel job, too, and just as fast to fire.” 

Bigger payloads will result from better 
oxidizers. Using liquid fluorine as an oxi- 
dizer, Bell Aircraft has developed a fuel 
which, they say, increases the potential 
power of rocket engines 22 to 40 percent 
and can lead to a 70-percent payload in- 
crease. (Some engineers believe a fluorine 
engine put Russia’s 114-ton Sputnik into 
orbit. ) 

What’s in store for the solid-fuel team? 

Grains will get metal additives, which 
provide higher energy than today’s rub- 
ber and plastic fuels. 

The burning rates of the grains will be 
fixed with even greater precision than has 
been achieved with Polaris. 

Outside temperature will have less ef- 
fect on the grains. 

The solid-fuel men are thinking, too, of 
making it possible for solid-fuel missile 
squadrons to mix and cast their own 
grains in the field. Also, missile cases will 
become lighter. Perhaps they'll even be 
burnable, thus disappearing with the last 
spurt of flame and permitting the war- 
head to plunge on unimpeded. END 





BUDGET SAVERS 
for Home Owners 


You can “‘weld’”’ soft plastic. If a 

polyethylene dishpan or scrub pail 
cracks at the bottom, cut a scrap from a 
discarded poly utensil. Using a soldering 
gun, soften the edges of the break and 
fill in with the scrap. When cool, the 
mended utensil will be as strong as ever. 


A broken twist drill can be salvaged 
don’t throw it away because it won’t 
run true in a chuck. Just fill the flutes 
with solder for a distance of about %,” 
from the broken end, then file down any 
unevenness in the soldered area. Now 
you can seat the drill solidly in the chuck 
for accurate and trouble-free use. 


Need a marking gauge? To make one 

that costs nothing, drive a wood screw 
an appropriate distance into a block of 
wood. Press lightly when using the gauge 
and always check the “setting” on scrap 
before using it on the work piece. 


Money talks. Let it speak up for you 

to remind a lax neighbor to return 
a borrowed tool: With bright red paint, 
mark the cost on each piece of equipment. 
There’s nothing as impressive as the dol- 
lar sign, and borrowers will not only re- 
turn an electric drill or an ignition-timing 
light promptly, but may be “talked” into 
using the tool with more care. 


Tightening tiny screws in eyeglasses 

is easy with the right tool. To make 
a midget screwdriver, bend out one end of 
a paper clip. Hammer the end flat, then 
shape the tip with a fine-cut file. 
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THE SCIENCE OF PERSONAL SUCCESS 


G Ways to 
Tar- We ol-1amm Colbie 
Memory 


By Max Gunther 


, JOU probably know a man with a 
good memory—and envy him. He 
remembers names, faces, appoint- 

ments—and the boss’s instructions. He 

makes good use of after-hours studying 
for advancement, for he easily stores les- 
sons and magazine articles in his head. 

He’s known around the shop or office. 

“Ask Joe,” they say. “He’ll remember.” 

That kind of man has a decided edge in 

the fight for success. 

You can be Joe, the guy who’s ready 
with the right answer. For decades of 
testing have shown psychologists a good 
deal about how memory acts (although 
they still aren’t sure how it is engineered ) . 
They can tell you how to remember things 
most quickly, recall them most precisely, 
hold them longest. 

Surprisingly, few people know these 
things. By learning what researchers 
know, you'll be one up on rivals for big 
jobs ahead. 

It’s not hard to learn, either. The 
School of Memory and Concentration, 
which holds classes in many cities, offers 
a standard course of 10 two-hour sessions. 
At graduation, students show off by re- 
membering the order of 52 playing cards 
after looking through the deck once. 

There may be a memory-training course 
offered near you—in a privately run 


112 poputar SCIENCE 


school, or in a college or an adult-educa- 
tion program. If not, get hold of a book 
such as Brendan Byrne’s Three Weeks to 
a Better Memory or Dr. Bruno Furst’s 
Stop Forgetting. Or buy a home-study 
course. Before signing up with ‘any 
school, however, check on it with your 
local Better Business Bureau or the Na- 
tional Home Study Council (1420 New 
York Avenue, Washington 5, D.C.). 

All the books and courses rely on the 
same basic findings of psychologists. 


Using both memory levels 


There are two main levels of memory: 

@ Your conscious memory contains 
items that you call up at will, such as 
your own name. 

@ Your subconscious memory contains 
a vastly bigger store: items temporarily 
forgotten, but which can be recalled if 
something reminds you of them. 

To remember better, you have to use 
both levels of memory: 

Deliberately store important items in 
the conscious level, by understanding and 
using basic memory phenomena. 

Let other items sink to the lower level, 
but hook them to “‘reminders’’—more eas- 
ily recalled kinds of data that won’t sink. 

The exact way in which you use your 
memory depends on the situation, the 
kind of material you’re dealing with, and 
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Just about the weakest excuse you can make is: I forgot. 
But you don't have to make excuses. K nowledge of how the 


memory works will help you tighten up yours, even if 


*? 4 : . Pmt - ald : 
it's now as leaky as a sieve ... and when a promotion comes 


0 
up for a sharp-minded guy, the boss will remember you 
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your cwr preferences. Here’s what ex- 
perts teach about everyday memory tasks: 


Remembering names 


Says an executive of International 
Business Machines, which runs a mem- 
ory course for employes: “Remember a 
man’s name, and how many kids he has, 
and what his job is, and you flatter him. 
You make him receptive to you and to 
whatever you want him to do for you. 
Forget these things, which are important 
to him, and you have a strike against you 

maybe three.” 

The best way to remember a name is to 
tell yourself—firmly—to do so. The mem 
ory is much like an electronic computer. 
It wants concrete instructions. 

The late Prof. E. L. Thorndike experi 
mented with this phenomenon at Colum 
bia University. He told a group of stud- 
ents to copy a word list. He told a second 
group to copy and memorize the list, al 
lowing the same length of time. The sec- 
ond group later remembered almost twice 
as many of the words as the first group 

So to remember a man’s name and job, 
“set” your memory. Don’t merely listen 
as he introduces himself. Deliberately in- 
struct your brain: “I must remember that 
this tall, bald fellow with the long jaw 
is named Walter Phillips.” 

It also helps to pronounce the name 
aloud right away: “Walter Phillips? 
Pleased to meet you, Mr. Phillips.” This 
gives your memory an extra “hook.” 
Many people—and you may be among 
them—have a strong memory for their 
own lip and tongue movements. 


Memorizing instructions 


Your boss is walking down the corridor 
with you. “Joe,” he says, “I want you to 
do a job for me.” He then rattles off a 
complicated set of instructions. How do 
you make sure of remembering them? 

Again, set your memory with a deliber 
ate decision to store what you’re hearing 
Repeat the instructions aloud, counting 
them off on your fingers. Carefully re- 
member the number. If there are seven, 
for instance, and you later remember only 
six, you'll know you’ve lost one. If you 
don’t count, you’re just as likely to think 
six is the total. A week later, the boss 
taps you on the shoulder again. “Say, Joe, 
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things are kind of fouled up over here. 
You forgot to...” 

If you need to remember the instruc- 
tions for several days or more, review 
them to yourself often during the first 
day. Psychologists discovered that you 
forget fastest during the first hour, more 
slowly afterwards. Typically, you might 
forget 25 percent during the first hour, 
25 percent more during the next six hours 
for a total of 50 percent, 25 percent more 
in the next two days for a total of 75 
percent. 

Thus, by going over the 
often during the first day, you'll brake 
your forgetting. Each time you review, 
the rate of forgetting slows up 

If you have to remember long sets of 
instructions every day, try the “link” 
method, a trick taught by almost all mem- 
ory experts. Entertainer Harry Lorayne, 
author of How to Develop a Super-Power 
Memory, uses it for such staggering feats 
as remembering 100 items called out at 
random by an audience. 

Suppose, for example, that you’re asked 
to work on a car: (1) change oil, (2) re 
pair windshield wiper, (3) rotate tires 
Here’s how Lorayne suggests you remem 
ber the list: 

First, think of some bizarre, nightmar 
ish association between items 1 and 2 
You might imagine opening an oil can 
ind finding it full of windshield wipers. 
Then do the same for items 2 and 3, per 
haps visualizing installing tires where the 
windshield wipers should be. Go on to 
link 3 and 4 in the same way, and so on. 

Some people can remember even a 25- 
item list this way—with no practice. 
Each item is hauled out of subconscious 
memory by the bizarre, memorable asso- 
ciation with the item that went before it. 


instructions 


Your mental alarm clock 


Another -kind of memory you need is 
the “alarm clock’? memory—the kind 
that wakes you up at some future hour 
and day to tell you that you have a PTA 
meeting to attend, or a letter to mail. 

Dr. Bruno Furst, who directs the School 
of Memory and Concentration, suggests 
another linking gimmick, one that lies 
dormant— just like an alarm clock—until 
the time comes for it to ring a bell. 

Suppose your boss tells you, “Joe, 
they’re scraping the floors this weekend. 





How Good Is Your Memory ? 


THE three lists of numbers below not 
only test how retentive your memory is 
now, but show the easiest way for you to 
improve it. 

Some people remember best what they 
hear, others what they see, while still 
others recall their own body movements. 
Use these lists — one for sight, one for 
sound, one for movement—to find which 
method gives you the highest memory 
score. Then concentrate on that method 
for improving your memory. 

Start with sight. Without moving your 
lips, read the top number. Allow about 


SIGHT 


5239 

60723 
832629 
1472930 
30263084 
792511361 
9023485279 
61308472614 
25937 1048328 


1307 
93968 
613904 


So before you leave Friday night, stack 
all that equipment on a bench.” To set 
your alarm clock, think of something that 
you’re sure to do just before you leave 
that night. Maybe you shut off a set of 
valves. In that case, imagine some night- 
marish link between shutting off valves 
and stacking equipment on a bench. Once 
the link is established in your mind, 
you'll remember the stacking chore the 
minute you reach for the valve handles. 
If there’s nothing special about Friday 
night in your schedule, set up your link 
with something you do every night. May- 
be you change clothes. By imagining 
some ridiculous or shocking association 
between clothes-changing and equipment- 
stacking, you'll remember the special 
chore every night—including Friday. 
The important point is to pick out solid 
landmarks in your future schedule— 
things you’re certain to do or see. If you 
want to remember to mail a letter, imag- 
ine the addressee standing on his head 
atop your corner mailbox, or on your car’s 


MOVEMENT 


2903748 
13740261 
801645273 
9138520361 
06374188352 
973617148639 


one second per digit. Then look away 
and write the number down. Continue 
through the list as far as you can. 

Your score is the largest number of 
digits you can recall perfectly. (The aver- 
age college student remembers seven- or 
eight-digit numbers; 12 digits is excep- 
tional; four or less, weak.) 

To test your movement memory, do 
the same thing with the middle list, this 
time moving your lips silently as you 
read. For sound memory, have someone 
else read the right-hand list to you digit 
by digit. 


SOUND 


9614 

50863 

142058 
9735521 
03825706 
135840318 
1068362047 
64729364951 
580163270462 


hood. Your memory will ring a bell next 
time you see the mailbox or your car. 

For far-off obligations, such as a meet- 
ing next month, Dr. Furst suggests that 
you deliberately set aside five or 10 min- 
utes once a week to review your schedule. 
This way, you automatically—and re- 
peatedly—give your memory the specific 
instructions it needs to store important 
dates. As each date draws close, you can 
rig up a link for it. 


Cramming your memory 


Sometimes you have to memorize a big 
mass of material. Maybe you have to take 
an exam to get a job or a license. 

The noted 19th Century psychologist, 
Hermann Ebbinghaus, probed this kind of 
memory with results that are still used 
today. He found that you can remember 
a mass of material best if you spread the 
work over several days. When he tried to 
memorize a list of words in one day, he 

[Continued on page 226] 


pecemBer 1958 [15 





New ideas from the Inventors 


Wreath Brightens Car Window. To 
keep the Christmas spirit on the move, 
this recent patent proposes a 
rangement for displaying 


frame ar 
and bracing 


Whip Shaft Adds to Hammer Force. 

This flexible handle would reinforce 
your hammer blows to let you drive nails 
harder, faster and with less effort. The 
flat, springy bar could be turned 90 de- 
grees——that is, parallel with the claws 
for rigid nail-pulling leverage 
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an illuminated wreath in a car window 
Contact strips and wire-supporting up 
holstery pins would be included for neat 
no-dangle hook-up to the car’s battery 


Brickwork Has Antenna Mount. You 
wouldn’t have to attach mast supports 
to the chimney of a new house if brick 
layers set these flanged pole 


holders 
right into the mortar. Setscrews 


would 


lock any standard-size television mast in 
to the two tapered-oval sockets 





Glassless Glasses Cut Glare. Black- 

edged wire louvers, says this inventor, 
would shade your eyes without darkening 
or distorting natural colors. Since they’d 
defiect—but not filter—bright light, they 
could be changed from sun to night- 
driving specs by adjusting louver angle. 


Truck Lowers to Cut Drag. With a 
vertical-lift mechanism operating off 
the tractor’s hydraulic system, the roof 
of this trailer could be raised when 


ie 


— 


| 


Please turn the page for more new ideas 


Door Bumper Guards Car Side. There’s 

no sure way to prevent door-to-door 
contact from parallel-parked cars, but 
these bumpers might prevent dents and 
scratches. In one version they’d be at- 
tached by suction cups, in another by 
hooking onto special trim strips. 


necessary for maximum loading. At other 
times it would telescope to improve road- 
ability, cut wind resistance, or save on 
heating or refrigerating costs. 
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Tape Measures and Multiplies. Fig 
uring cubic or square footage should 
be easy with this Navy-patented rule 
Pulling the tape would advance a toothed 
scale. The scale, calibrated according to 
logarithmic law, would multiply one 


length by the next, giving the product 


Car Dispenser Brews Coffee. You 

might need fewer road stops on a long 
drive if you had a water-heating, under 
the-dash dispenser stocked with tea, in 
stant coffee, and other supplies. An 
electric coil would quickly boil a small 
amount of water; as you drew off the 
water it would be automatically replen 
ished from a larger storage tank 


en 
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Outboard Drives Snowplow. You 

might get an extra season’s use from 
your outboard by hitching it to a snow 
scoop. The motor would be clamped up 
right in this frame and its prop shaft 
coupled to a blower fan. The fan—aided 
by exhaust gases—would eject scooped-up 
snow. Melted snow would cool the engine 


e following patents 





if you’re troubled by hard starting, or use more gas than you 
should, it’Il pay you to review the rules for— 


Economy Driving 


with an 


Automatic Choke 


By Phil McCafferty 


O SPARE you the nuisance of 
fiddling with a knob on the dash, 
car engineers perfected the auto- 
matic choke. Yet the little round box on 
the side of most carburetors is often first 
to be blamed for hard starting, flooding 
or poor gas mileage. 
Actually, much of the trouble may be 
traced to the way the car is driven and 
maintained. Habits carried over from 


manual-choke days can strangle a per- 
fectly adjusted automatic choke and de- 
feat its purpose. For instance: 

Hard starting when cold is often caused 
by ignoring the manufacturer’s instruc- 
tions and not depressing the accelerator 
once before kicking the engine over. 
Contrary to popular belief, the choke 
plate does not close itself slowly as the 
engine cools. 

When you depress the accelerator, it 
trips the fast-idle cam, closes the choke 
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TO ADJUST CHOKE, mark original setting so you 
can return to it if necessary. If hard starting or 
sluggish operation when cold is your trouble, 
turn cap one notch to “rich” side. If choke 
doesn’t open fully at normal operating tem- 
perature, turn cap a notch to “lean” side. Adjust 


and primes the 
for an easy start. 

Hard starting when hot results from 
doing what you should have done only 
when the engine was cold. Depressing 
or pumping the accelerator loads the in- 
take manifold with raw gas and closes 
the choke, which has cooled faster than 


carburetor sufficiently 


the engine. This leads to flooding. A hot 
engine should start at the first kick from 
the starter. 

Flooding is caused by 
celerator too enthusiastically when start- 


using the ac- 


ing up. If, after trying without success 
to start, you smell gas or notice wetness 
around the carburetor body, you have 
flooded the engine. You can dump the 
over-rich mixture from the manifold by 
bringing the unloader into play. De 
press the accelerator to the floor and 
hold it there while you turn the engine 
over with the starter. 

Poor gas economy invariably falls 
right in the owner’s lap. The choke does 
its job according to the engine’s oper- 
ating temperature, supplying a richer mix- 
ture of fuel through all speed ranges 
when the engine is cold. If you fire up 
and immediately gun the car out onto the 
highway at wide-open throttle—brother, 
you’re pouring in the gas. The partially 
closed choke restricts the flow of air, 
and the cylinders literally pull the fuel 
out of the carburetor in a stream. If 
you're economy-minded, better go easy 
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regular, or hot, idle with engine warm. Then, 
with fast-idle cam at its lowest, turn fast-idle 
adjusting screw until it touches shallowest step 
on cam. Back off screw about 4% turn to make 
engine idle faster when cam is in cold position. 
Readjust slightly when cold, if necessary. 


on the throttle until the engine reaches 
normal operating temperature and fully 
opens the choke. 

Hard starting, flooding and poor econ- 
omy can also result from that part of 
driving most often neglected: periodic 
maintenance. A dirt-choked air-cleaner 
element can create the effect of a par 
tially closed choke plate, supplying the 
engine with an over-rich mixture at all 
times. The choke itself, in time, becomes 
dirty enough to require cleaning. Know 
ing how it operates will help you to keep 
it functioning. 

Choke upkeep. Dirt and moisture are 
the choke control’s worst enemies. Have 
a‘look at the unit’s exposed linkage 
Clean it off occasionally, but never oil 
it. Then check the unit for freedom of 
movement. Hold the throttle open about 
halfway to prevent interference from the 
fast-idle cam and unloader, and operate 
the choke linkage throughout its range 
of travel. 

Have someone start the engine while 
you watch the choke (air cleaner re 
moved). The plate should close when the 
accelerator is depressed, crack open as 
soon as the engine starts. Feel the re 
sistance against your finger as you try to 
push the plate closed. It should be notice 
able. If it isn’t, there is insufficient 
vacuum or the choke-control piston is 
sticking. With the engine off, mark the 
index setting and remove the choke-con 
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DIFFERENT TYPE of choke control may be found 
on some Chrysler cars. Thermostatic spring is in 
a hot pocket in exhaust crossover of intake 
manifold. A rod attached to spring operates 
choke plate. Adjustments are easy (index set- 
tings can be seen beneath the shaft nut). 





CHECK CHOKE FOR STICKING by holding throttle 
half open and operating choke linkage. If choke 
plate doesn’t open and close smoothly, or if it 
binds, cleaning of linkage and choke-control 
unit is needed. Disconnect linkage to be sure 
that the choke-plate shaft isn’t binding. 


a VS 5a 


MOISTURE AND CARBON DEPOSITS inside the 
choke-control housing, as above, are signs that 
exhaust gases may be getting through the heat 


tube. If a thorough cleaning won't free all mov- 
ing parts, replace the unit. Inspect the heat tube 
and replace if it’s cracked or rusted. 
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CHOKE 
CONTROL 


NEW TUBE 


IF A HEAT TUBE BURNS OUT, instead of replacing 
it you might like to try a product called a 
“choke stove.” The stove uses manifold heat to 
operate the thermostatic spring. It’s made by 
Brake Parts Specialty Co., 1914 W. Washington 
Blvd., Los Angeles 18, and costs about $6. 


trol cap (usually held by three screws). 
Push the piston back and forth in its cyl- 


inder. If movement isn’t absolutely free, 
remove it for cleaning with carbon tet 


Lack of vacuum usually means a 
plugged vacuum passage (clear it with an 
air hose) or a leaky gasket. There’s a 
tiny circular gasket around the vacuum 
passage between the control-unit body 
and the carb. A warped or cracked cap 
can also allow vacuum leaks. 

Correct index setting will both save 
you gas and give you best performance. 
The index position controls the tension 
of the thermostatic spring. Index position 
should be set at tune-up time; and car 
makers’ recommendations for the partic- 
ular engine-carb combination, such as 
“two notches lean,” “zero,” “one notch 
rich,” should usually be observed. 

When the index is set too rich, the 
choke will remain closed too long, or may 
never fully open. If set too lean, cold- 
weather starts will be poor because the 
choke plate won’t close. Don’t exceed a 
notch at a time when experimenting, and 
allow the control unit to cool completely 
between road tests. 

On many cars a heat tube supplies 
heated air to the control unit’s thermo- 


122 poputar SCIENCE 


static spring. The tube, ending in a cham- 
ber cast in the exhaust manifold, draws 
in air through a vent. The air is heated 
in the chamber and drawn through the 
tube by manifold vacuum in the carbu- 
retor’s throat. The amount of heat de- 
livered through the tube controls the ten- 
sion of the thermostatic spring, which in 
turn opens or closes the choke plate. 

Because the tube is subjected to intense 
heat and the corrosive action of conden 
sation, trouble in the form of pinholes or 
cracks is not infrequent. The first indica- 
tion of trouble is the presence of moisture 
or black soot inside the choke-control 
unit, accompanied by hard starting. Un- 
checked, the contro] will freeze up with 
gook. To avoid this, thoroughly clean the 
control and spring, and install a new heat 
tube. If the manifold casting has corroded 
to the point of admitting exhaust gases 
through the heat tube, an accessory 
“stove” can be installed on the exhaust 
manifold and the tube connected to it 

The fast-idle adjustment works with 
the choke plate to keep the engine idling 
faster and prevent stalling while it’s 
warming up. If your car’s choke control 
is the type that has the fast-idle mech 
anism built into it, have the adjustments 
made when the carburetor is overhauled 
In nearly every case, special tools are 
required to set this type. 

When the fast idle is adjustable with 
an external screw, set it as follows: First, 
adjust the regular (hot) idle with the 
engine at normal operating temperature 
Then turn the fast-idle screw until it just 
touches the deepest step on the fast-idle 
cam, and back it off about one-half turn 
so it won’t interfere with the hot-idle set- 
ting 

Car makers figure this adjustment will 
produce a sufficiently fast idling speed 
when the engine is cold and the high step 
of the cam makes contact with the fast 
idle screw. If it seems too fast, back off 
another half turn. The ideal adjustment 
is one that idles the engine just fast 
enough when cold to prevent stalling. 
Some cams have several steps that allow 
the engine to idle progressively slower as 
it warms up. 

Finally, to keep your automatic choke 
from being the butt of all your car’s com- 
plaints, keep the carburetor clean and 
properly adjusted, the fuel-pump strainer 
clean, and your foot light on the gas. END 
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plates will preserve the painted surfaces 
and keep them looking new—even over 


several years of use required in some 
states. The acrylic is also useful for pro- 
tecting chrome and damp-proofing wires. 


SPRINKLE SAND 
ON SLIPPERY SPOTS 
TO GET TRACTION 


A good way to carry sand for emergency 
use on ice and snow is in a one-gallon 
can. Several cans are easy to stow com- 
pactly, and sand can’t sift through as it 
sometimes does in bags. Pouring the 
sand where you need it is easier, too. 


Please turn the page 


for more garage hints 





WRAP IN 
21” x 72" 
BURLAP 


Chains won’t tangle or rattle in the 
trunk if you roll them in a strip of bur- 
lap. Cut the burlap slightly wider and 
longer than the chain, and lay the chain 
out flat before rolling. Heavy rubber 
bands will keep the rolls intact. 


For a handy quick-cieaner around a car, 
try baking soda. A little sprinkled on a 
damp cloth will quickly remove gasoline 
stains around the filler cap, take off 
road-tar spots and spattered insects, and 
clean and neutralize battery acids. 
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More Hints from 
the Model Garage 


AN, Mh 








REMOVE 


TO WALL 





Storing a grease gun, calking gun and 
many other car and home tools is easy 
in racks made from discarded tin cans 
Remove both ends and cut out a flap in 
the center of the can. Bend the flap out 
ward and screw it to the wall as shown. 





x 16 
FOAM RUBBER 
GLUED ON 





You can build this creeper for about 
$4.50, and the investment in comfort will 
soon be repaid when working under your 
car. For the frame, join one-by-threes 
with corrugated fasteners. Cover with 
perforated hardboard and add casters. 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


MIRROR TAPED TO 
OPEN 
VENTILATOR WINDOW 








if rearward vision is blocked when haul- 
ing furniture or bulky packages, a small 
hand mirror taped to the outer edge of 
the vent window on the driver’s side will 
enable you to see. Swing the window to 
bring the mirror-into seeing position. 
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a 4a x 4g 
PLASTIC TILE 


For scraping snow or frost from the 
windshield, stow a plastic tile in the glove 
compartment. The tile has four sharp 
edges that will quickly clear the glass 
without scratching it, and, being flexible, 
the tile will bend to fit the curves. 





Tacks Keep Cat Off His Car 

WHEN we bought a new convertible, a 
neighbor’s cat began sleeping on top of 
it and cut a small hole in the roof with 
her claws. We applied an iron-on patch 
to the underside, pressing against a board 
held over the hole. That stopped the leak. 
At night thereafter, we covered the car’s 
soft top with a piece of cardboard with 
thumbtacks stuck through it. That got rid 
of the cat.—David Shaw, La Mesa, Call. 


>PP CLEANING a front bumper beneath the 
license plate is difficult and often over- 
looked. Before long, rust begins in this 
area. If a pivoted, swing-down bracket is 
used (the type used over center-fill gas 
tanks), the entire bumper and grille can 
be polished without scraping your 
knuckles.—A. Smola, Cleveland. 


Piping Heat to the Back Seat 

REAR-SEAT passengers in my converti- 
ble are warmed by heat piped back to 
them under the front seat. I used a 26” 
length of 3”-diameter rain spouting, flat- 
tened slightly at both ends to make it fit. 
—G. R. Wolfe, Akron, Ohio. 


Light Beam Tests Tires 


IRREGULARITIES in the tread of the tire 
spinning above vary the thickness of a 
light beam and are measured by a photo- 
cell in volts on the machine at right. U.S. 
Rubber uses the device to test roundness. 


Special Jeep Starts Dead Cars 

TERMINALS in his jeep’s grille allow 
D. L. Dennis of Findlay, Ohio, to boost 
the battery of a stalled car without rais- 
ing the jeep’s hood. He uses two batteries, 
connected in series by a switch, for servic- 
ing both six- and 12-volt batteries. 
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the Way for. 
Christmas > 


Pop Sawyer just lived for 


the annual Christmas visit with his family. Why 
in the world did he refuse to go this year? 


By Martin Bunn 


HE old man coming down the 
street toward the Model Garage 
walked slowly, his back bent as if 


he were accustomed to carrying a heavy 
load. It was Pop Sawyer, who had been 
retired as a mail carrier for many years 
“Hi, Pop,” Gus Wilson called, as he 
hung up a gas hose. “Getting ready for 
your annual Christmas visit upstate?’’ 
The old fellow turned and straightened 
up. Blue eyes peered from beneath gray 
eyebrows. “Mmm, don’t know about that, 


Gus. My bones tell me we’re due for some 
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bad weather. Don’t let this mild spell fool 
you. Probably have a blizzard come 
Christmas time—and I wouldn’t want to 
get caught driving over those back-coun 
try farm roads.” 

“That reminds me,” Gus said. “I 
haven’t seen you driving your car lately 
Something wrong with it?” 

“Why should there be?” Pop Sawyer 
snapped angrily. “Can’t a fellow walk if 
he wants to without folks thinking his 
car’s busted?” He turned abruptly away 
from Gus and ambled down the street, 
mumbling. 

“Grumpy. 


isn’t he?” said Stan Hicks, 





As Gus had 
expected, the old 
man tossed on his 
hat and coat and 
went with Stan. 


8 ae 


Gus’s assistant, crawling out from under 
a car. 

“No, Stan, that was just his pride 
showing. I'll bet my bottom dollar his 
car is laid up and he can’t stretch his 
pension to cover a garage bill.” 

“But he knows you'd fix his car with- 
out charge, just for old times’ sake.” 

“That, Stan, is just why he won’t ad- 
mit there’s anything wrong with his car.” 

“Then why doesn’t he take a train or 
bus?” Stan asked. 

“And tip off his daughter and son-in- 
law that he can’t afford to drive a car?” 

Stan gave his boss a quizzical look. 


“Sure you aren’t imagining things, Gus?” 
“Pretty sure,’ Gus said. “Pop lives 
from day to day looking forward to that 
Christmas visit with his grandchildren. 
When he dreams up nonexistent bliz- 
zards, he’s covering up.” 
“Well,” Stan commented, 
nothing you can do about it.” 
“Can’t I now?’ Gus said. “You may 
not remember, but Pop Sawyer proba- 
bly was the only mailman who was never 
bitten by a dog. Why, folks even used to 
call him in to doctor their sick pups in- 
stead of calling the vet.” 
Stan laughed. “Going to suggest that 


“there’s 
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Pop Sawyer make the trip by dog sled?” 

“No, but a dog may turn a trick for me. 
Maybe we can use that old hound dog of 
yours, Stan.” 

Stan looked puzzled. 

“Listen,” Gus said. ““Tonight you drive 
out to Pop’s house and tell him that your 
dog is sick. Sure as shootin’, he'll go 
along to your place for a look. Then I'll 
slip into his garage and give his car a 
quick once-over. Probably nothing much 
wrong with it.” 

“Sounds dandy,” Stan said. “But how 
are you going to let him know that his 
car is back in running shape—if you are 
right about its being broken down—with- 
out letting him know you fixed it? And 
even if you manage that one, how will 
you explain the automatic fix-it job?” 

“That’s a bridge I'll cross when I come 
to it,” Gus said. “Now we'd better get 
back to some Model Garage business.” 


HAT night Gus had his car parked up 

the street from the little house where 
Pop Sawyer lived alone since his wife’s 
death. He saw Stan Hicks drive up, get 
out to knock on the door. Pop Sawyer’s 
reaction to the tale of a sick dog was just 
what he had expected. The old 


man 
tossed on his hat and coat and went off 
with Stan. 

When the car turned a corner, Gus 
drove around to the back of Pop’s place, 
slipped through the yard into the un- 
locked garage, tool kit in hand. He got 
behind the wheel of Pop’s vintage sedan, 
threw the ignition switch, stepped on the 
starter. The motor turned over briskly, 
but didn’t start. With the beam of his 
flashlight on the dash, Gus noted that the 
gas gauge read half full, but that there 
was no flicker of the ammeter needle as 
the engine turned over. 

“Just as I thought,” he mused. 
“Nothing wrong here but fouled ignition 
points.” 

Gus put up the hood, removed the dis- 
tributor cap, put the car in gear, and 
rocked open the points on a lobe of the 
cam. After he had filed and set them to 
proper gap, he rocked the car to close 
the points. Then he pulled the secondary, 
high-tension wire from the center of the 
distributor cap, held it close to the block, 
and snapped the ignition points open 
with his thumb. No spark jumped from 
the coil wire, indicating a faulty condens- 
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er or coil. Gus broke out his tester, 
flashed his light about, looking for an 
electrical outlet; there wasn’t any. With 
his tester useless, he’d have to take other 
measures. 

He removed the primary ignition wire 
from the side of the distributor and, with 
the switch on, flicked it against the block. 
Again there was no spark. Now Gus knew 
he had the problem tied down. It could 
be a faulty ignition switch, a loose or 
corroded connection in the primary igni- 
tion wire, or a faulty wire itself. Working 
fast, he thrust his head under the dash, 
played his flashlight on the ammeter post 
where the primary wire led off to the live 
side of the ignition switch. As he shorted 
the post to the metal dash with a screw- 
driver, there was a shower of sparks. He 
quickly attached a jumper wire across the 
ignition switch, cutting it out of the line 
in case it was faulty. Then he got out and 
struck the distributor end of the primary 
wire against the motor block. 

“Hah!” he grunted when no spark 
came. A faulty wire from switch to dis- 
tributor needed replacement. 

Gus unwound a length of primary wire 
from a coil in his kit, and was just about 
to cut it off when he noted how the new 
wire stood out, red and brilliant in his 
flash beam. Pop Sawyer would be sure to 
note the new wire, in contrast to the old 
and grease-blackened primary. He would 
have to find the break in the old wire and 
make the repair so that it wouldn’t stand 
out like a sore thumb. Thrusting his head 
and shoulders under the hood, he was 
following the wire with his flash, when 
something hard was poked into his back. 

“Get your hands up, mister!” ordered 
a crisp voice. Gus obeyed, dropping his 
light. ‘““Now, back out of there slowly and 
no tricks. That’s a gun in your ribs.” 

The chill went out of Gus’s spine as he 
recognized the voice of his friend, State 
Trooper Jerry Corcoran. “Take it easy, 
Jerry,” he said, twisting around so that 
his face came within the beam of the of- 
ficer’s flashlight. 

“Well, [ll be—” Corcoran exclaimed. 
“Gus Wilson! I thought you were a bur- 
glar. What are you doing prowling 
around Pop Sawyer’s garage at this time 
of night?” 

“Put that bazooka down and stop ask- 
ing questions.” Gus stooped down and ex- 
amined the flashlight he had dropped. It 





wasn’t working. “Here, Jerry, shine your 
light along this wire. Hurry, now. We’ve 
got to get this car fixed before Pop comes 
back and catches us in the act.” 

“What act—say, what’s this all about, 
Gus?” 

“Never mind. Just run your light along 
here. Ah-ha, there it is! I’ll just cut the 
wire at the break, splice it, and hide the 
tape behind the block.” Gus looked up. 
“Get me a pair of cutters and<a roll of 
tape out of my tool kit over there.” 

“What the heck began Corcoran. 
Then he shrugged his shoulders. “Oh, 
what’s the use?” He played his light into 
the tool box. “Here’s 
your tape and pli- 
ers.” 

“Thanks. Now aim 
your light down 
here.” 

As Gus got to 
work, staccato blasts 
from a car horn came 
from up the road. 
Corcoran tapped Gus 
on the _ shoulder. 
“We'd better get out 
of here. I don’t want 
to be caught aiding 
and abetting a crim- 
inal.” 

“That’s just Stan 
bringing Pop back. 
Keep your light 
steady.” Gus cut the 
wire, bared the ends, 
twisted them together and applied tape. 
Then he shoved the repair job behind the 
block. 

“I hope that does it,” he announced. 
“Put that light out and let’s scram.” 

Just then a car pulled up in front, and 
as they slunk away like two conspirators, 
Stan’s over-loud voice broke the stillness, 
“Sorry I got you out for nothing, Pop, 
but thanks.” 


HE next morning, which was the day 

before Christmas, Gus was careful to 
be in front of the Model Garage, loading 
his pipe casually, as Pop Sawyer took his 
usual stroll. 

“Hi, Pop,” he said. “I asked you about 
your car yesterday because the last time 
you drove in here for gas I heard a sort 
of snapping noise. Been thinking about it 
ever since.” 


“I wonder what this button does.” 


Pop looked up, quick interest in his 
eyes. , 

“Yeah,” Gus continued. “Sounded as 
if the wire in the top of your coil was out 
of the terminal socket a bit so the spark 
had to jump a gap. Better take a look at 
it. Thing like that could cause you trou- 
ble some day.” 

“You wouldn’t be kidding me, would 
you, Gus?” Pop Sawyer’s veined hand 
shot out to grip Gus’s arm. “No, I guess 
you wouldn’t kid a man about a thing 
like that—not at Christmas time. I'll look 
into it, right away.” 

He turned to retrace his steps toward 


home, spring once more in his step, hope 
glinting in his eyes. 

Less than an hour later Pop drove up 
in his car and parked in‘ ftont of the 
pumps. “Fill her up,” he said as Stan 


came out of the garage. “And better 
check the oil, too. It’s a long drive up to 
my daughter’s farm and I don’t want to 
stop for anything on the way.” 

As the old man pulled away, Gus 
joined his assistant. ‘How come he didn’t 
suspect anything?” Stan asked. 

“Nothing to it,”” Gus said. “Just before 
Jerry and I scrammed, I jerked the high- 
tension wire a bit out of the coil terminal 
socket. He couldn’t help but spot it after 
I gave him a hint.” 

Stan grinned. “Bet I know what you’re 
gonna ask Santa for Christmas—a new 
set of burglar’s tools.” END 
Next Month: Gus rescues a rookie cop. 
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Open this new Kodak Signet 80 Camera /irst, and start taking 35mm = 
color slides. Has exposure meter, rangefinder, //2.8 lens. Acc ‘epts wide- 
angle ($57.50), telephoto ($69.50) lenses, multiframe finder na — 50 
Signet 80 Camera with //2.8 lens, $129.50. 


Kodak gifts say Opn To 


Kodak Signet 50 Camera 
has built-in light meter, EV- 
linked lens-shutter, {/2.8 
lens; with flasholder, two 
reflectors, $82.50. 


Brownie Starflash Outfit 

for snapshots and color 
slides, too! Built-in flash- 
older, bulbs, batteries and 
film. Only $9.95. 


Kodak Duaflex IV Flash 
Outfit everything for 
snapshots, indoors and out! 


Camera, flasholder, bulbs, 


batteries, film, $24.95 


Kodak Cavalcade Projec- 
tor is completely automatic ! 
Changes slides by itself. 
Steel jackets protect slides. 
500 watt, £/2.8 lens. $149.50. 


Many photo dealers offer terms as low as 10% down. Pr re list, include Federal Tax, are subject to cha without 1 e 


See Kodak’s “The Ed Sullivan Show" and ‘‘The Adventures of Ozzie and Harriet’’ 





Open the new Scopesight Brownie Movie Camera first, and capture all 
the action and color. Built-in exposure meter always shows you when 
exposure is correct. Single-lens model, $79.50. Iurret model, $99.50. 


..and save Christmas fun in pictures! 


Brownie Movie Camera 
Kit, /2.3—8mm color mov- 
ies, indoors and out,with one 
setting ! Complete with light 
bar, cord, lamps, $39.95. 


Brownie 300 Movie Out- 
fit — 8mm camera with //2.3 
lens, and projector for show- 
ings up to 3 feet wide, re- 
verse, “‘stills,”’ too. $97.45 


Brownie Movie Camera, 
Turret f/2.3 (8mm)— Low- 
est priced ever! Takes regu- 
lar, wide-angle, telephoto 
shots. Easy to use. $59.50. 


Kodak Showtime 8 Movie 
Projector — shows movies 
up to 5 feet wide! Built-in 
dry splicer. 750w lamp, 
“stills,” reverse. $174.50. 
500w model, $123.50. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 





Hi-Fi 


9 
Buye r <, — gies 


Guide: 
FM 
Tuners 


By Hubert Luckett 


with one of the better modern tuners, 

you’re in for a_ pleasant surprise. 
There’s no better hi-fi to be had than live 
music broadcast over FM and picked up 
by a modern FM tuner. 

The superiority of an FM broadcast is 
inherent in the nature of the transmission 
and the regulations governing it. With a 
good tuner, FM can give you: 

@ The full range of sound, from the 
lowest audible frequency to the highest. 

@ Wider dynamic range—the quietest 
to the loudest sound found in live music. 

@ Freedom from background noise, 
static, hiss or other interference. 

Is there enough FM sound around to 
make investing in an FM tuner worth- 
while? Definitely yes. More, it’s on the 
upswing, with the boom in stereo inject 
ing potent hormones in its bloodstream. 
Another, even heftier, stimulus will come 
when the new multiplex system takes 
over, as insiders are convinced it will. To- 
day’s stereo broadcasts are usually simul- 
taneous FM-AM two-receiver affairs. But 
tomorrow’s system, using multiplex, will 
let you hear both stereo sound channels 
with a single FM receiver. 

Can you reap the rewards of FM with 
any old FM set? Not at all. Good FM 
reception needs a much more sophisti- 
cated electronic device than either an AM 


[ YOU haven’t listened to FM radio 
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radio or a hi-fi amplifier. Skimpily de- 
signed and built, it will give you troubles. 
Like these: 

@ Correct tuning will be tricky. 

@ It will drift off station after tuning. 

@ It will be subject to local interfer- 





ence from appliances and auto ignition. 

@ There will be excessive distortion. 

@ An annoying AC hum will come 
over. 

@ Closely spaced stations will interfere 
so that neither is received clearly. 


ALTEC 307A 


BOGEN FM-S1i 


a 


FISHER FM-90X 





ae 


KNIGHT (ALLIED) 
KN-140 








SCOTT 3108 





SHERWOOD 
$-3000 


One more word of caution: FM tuners 
are delicate instruments. Even the best 
might arrive in your living room with one 
or more of the above symptoms, due to 
rough handling in shipment. Check criti- 
cally for these faults while your guarantee 
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is still alive and the repairs are free. 
How much? For around $100 to $125 

you can buy an FM-only tuner that will 

deliver performance available only in pro- 

fessional instruments a few years ago. 

You can pay more for added features, but 

this doesn’t necessarily mean that the 

sound you hear will be noticeably better. attec 307A. Squelch circuit automatically re- 
How to use the chart. The charted duces noise between stations when the set is 

specs, given by the manufacturers in an- tuned. It has no tuning indicator, but AFC 

swer to our questionnaire, can give you action was good and tuning was clean. 

clues about basic design. But the final 

answer is the performance in everyday 

use. We use-tested all the tuners available Ea: 

at the time—they are the ones shown in ee 

photos. Here is a point-by-point guide to g's) 

help you read the chart: : 
Detector. Traditionally, the discrimi- ; 

nator-limiter was the only choice for high- a , 

quality FM; ratio and other detectors ‘AFAYETTE LT-75. Required careful tuning for 

were simply cheaper to make. Recently, minimum distortion. AFC action was only fairly 


io f d <a: . effective. Has built-in antenna and switch-con- 
designers have found otherwise: A ratio trolled AC outlet. Price includes cabinet. 





FACTS AND FIGURES 


SENSITIVITY 
(microvolts 


auletng 


> 
E 


ratio grounded grid 








FM Tuners: | 
s 
$s 
z 








ratio grounded grid 





ratio & | grounded grid 





ratio 9 | cascode 





discriminator 10 | tetrode 





discriminator 8 | pentode 





i 
ratio 6 | pentode 


discriminator cascode 





ratio cascode 


ratio cascode 





discriminator cascode 












































n.a.: Information not available 
134 POPULAR SCIENCE 





PILOT FM-530. 
easier to interpret. 


in antenna 


Tuning-eye 


AFC 


indication could be 
action was good. Tun- 
ing ease and accuracy were very good. Has built- 
and switch-controlled AC 


outlet. 


SCOTT 311-C. Meter gave precise indication of 


correct 


panel. 


tuning. 


Circular 
rapid or vernier per tor wale 


provides either 


Level control on 
Comes with a folded dipole antenna. 





E 
: 
2 
: 
5 





. 





(1) FM-AFC, FM, off 
(2) tuning 


= 
o 
=) 
@ 


2 high impedance 





(1) tuning 
(2) FM-AFC, FM, off 


none 


4 


1 cath. follower 
1 multiplex 





tuning | 


8 


1 high impedance 
1 multiplex 





(1) on-off, noise mut- 
ing,(2) tuning 
(3) level (rear) 


| 


9 


2 cath, follower 
1 multiplex 








(1) tuning, (2) FM, FM- 
AFC, FM multiplex, off 


tuning | 10 


eye 


ha 


2 cath, follower 
1 multiplex 





+ hy 
FM-AFC, FM, off 


tuning | 7 


eye 


2 high impedance 
1 multiplex 





ti ) FM-AFC, FM, 

aux., off, (2) tuning 

(3) level (rear) 

(1) on-off, (2) tuning, (3) 
muting, (4) level (rear) 


tuning | 7 


eye 


| 


meter | 


9 


1 cath. follower 


2 cath. follower 
1 multiplex 





(1) level, on-off 

(2) tuning: fine, coarse 
(1) level control 

(2) noise suppressor, 
on-off, (3) tuning: 
fine, coarse 


meter 


meter 


7 


2 cath. follower 
1 multiplex 
2 cath. follower 
1 multiplex 








(1) on-off, (2) tuning 
(3) AFC on-off, (4) 
sensitivity: local, 
distant, (5) level (rear) 





tuning 
eye 











1 cath. follower 
1 multiplex 








BOGEN FM-51. Tuning eye brings two bright 
lines together for correct tuning indication. Easy 
tuning with good AFC action. Dial pointer is 
a projected light beam. Has built-in antenna. 


SCOTT 3108. Similar to 311-C plus an inter- 
station noise suppressor controlled from front 
panel. Received weakest signal logged during 
test—70 miles away with an indoor antenna. 





SHERWOOD S$-3000. Tuning eye opens widest 
for correct tuning—fairly easy to judge. Tuning 
ease, accuracy and AFC action were very good. 
Has local-distance switch and AC outlet. 


FISHER FM-90X. Has variable interstation mut- 
ing with front panel control. Two meters—signal 
strength and center of channel—gave excellent 
tuning indication. Folded dipole supplied. 


This is the second in a series of shopping 
stories on hi-fi components. In coming 
months, all links in the hi-fi chain will be 
covered—a different component each 
month. To help you make a wise choice, 
PS will give you the background informa- 
tion you need plus up-to-date facts on 
available equipment. Next month in Pop- 
ULAR SCIENCE: Record Changers. 
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detector, designed for quality and not low 
cost, and used with limiters, can equal or 
exceed the quality of a discriminator. 

Limiters. These remove all traces of un- 
wanted signals, static and other disturb- 
ances from the incoming radio wave. Ra- 
tio detectors have an inherent limiting 
action, so you can count one more effec- 
tive limiter if the set has it. 

I1.F. amplifiers. The more tuned cir- 
cuits in the I.F., the better its character- 
istics can be controlled. A precisely tail- 
ored I.F. pass band is essential for low 
distortion, rejecting interference, and sep- 
arating adjacent stations. 

Bandwidth. The FM carrier wave 
swings a maximum of 75 kilocycles either 
side of the center frequency. This total 
swing of 150 kilocycles must be accom- 
modated by the I.F. and detector. Allow- 
ance for some possible drift and other 
considerations brings this figure up to 
280 ke. (given by some authorities) for 
the theoretical overall bandwidth needed 
for best possible performance. In recent 
years the extremely wide-band detector 
coupled with a fairly narrow band L.F. 
has proved to have advantages. 

AFC. Automatic frequency control was 
once thought to be an absolute essential 
for a good FM tuner. This electronic cir- 
cuit automatically pulls in a station when 
the dial is turned to the vicinity of cor- 
rect tuning. It also holds the signal in 
tune—correcting any tendency the set 
may have to drift. With wide-band detec- 
tors it is not needed—tuning is simple 
and unconfusing—and there is_ band- 
width to spare to take care of any slight 
drift. 

Sensitivity. The weakest signal that 
will produce sound a specified amount 
louder than background noise is the meas- 
ure of a set’s ability to pull in distant 
stations. The smaller the number, the 
greater the sensitivity. These figures 
shouldn’t be taken too literally. Our own 
practical tests showed only a very loose 
correlation between the numbers given 
and the relative effectiveness in receiving 
distant stations. 

Outputs. Cathode-follower outputs let 
you use almost any length (up to 50 feet) 
of shielded cable to connect to your amp- 
lifier without suffering any loss of signal 
quality. With a high-impedance output, 
the leads must be kept short. A second 
output jack is a boon if you want to make 
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tape recordings off the air. The multiplex 
output will feed an adapter for FM stereo 
when it becomes available. 

Listening check. The only meaningful 
way to compare listening quality is to 
switch quickly from one source to the 
other—hear one while the memory of the 
other is still fresh. We switched only the 
tuners; antenna, amplifier and speakers 
were the same. Here’s what we found: 

Tuning. The meter indicators were gen- 
erally more positive in indicating correct 
tuning than the tuning eyes. Of the sever- 
al types of tuning eyes, the one on the 
Bogen gave the most unmistakable indi- 
cation. Some of the sets were a little fuss- 
ier to tune exactly than others. The 
Fisher and Scott were particularly easy 
With the other sets, the cleanest sound 
was obtained when the station was first 
tuned accurately with the AFC off. 

Drift. Not a problem with any of the 
tuners during long periods of use. The 
Lafayette showed some drift in warm-up, 
but stabilized after a few minutes. 

Interference. The Bogen, Sherwood, 
Fisher and Scott tuners showed excellent 
ability to reject strong local interference 
from an unshielded ignition system. 

Distortion. Among the tuners selling 
for around $100 and up there was no aud- 
ible difference in distortion or frequency 
response when receiving a high-quality 
live broadcast from a local station. 

Hum. Only the Lafayette and Altec 
tuners had enough hum to be noticeable 
during quiet passages when the program 
was played at fairly high volume. 

Station separation. The Fisher and 
Scott 310B showed outstanding ability to 
separate closely spaced stations. The 
Sherwood, Pilot and Scott 311-C were al- 
most as good. All of the tuners satisfacto- 
rily separated most of the 20-odd stations 
logged in this check. 

Sensitivity. Any one of the tuners we 
checked has enough sensitivity for most 
locations. The Fisher, Scotts and Sher- 
wood seem to have a slight edge for far 
fringe reception. 

One last word: If you waat to tap the 
wealth of hi-fi listening in the air—free 
for the tuning—without the annoyances 
that have often been found with FM, 
your tuner is no place to skimp. Prob- 
ably more than with any other hi-fi com- 
ponent, your best buy in the long run js 
the best tuner you can afford. END 





A word 
to 


wise wives 


S SOON as you are able to get this issue of 
A PopuLaR SCIENCE away from your hus- 
band, we suggest that you leaf through 
the pages that follow, looking for checkmarks 
in pen or pencil. 

Please recognize these as the mark of a gentle- 
man, the Man of Your House. He is trying to help 
you answer a question that arises each year at this 
time—what to give him for Christmas. 

It wouldn’t surprise us at all if you found quite 
a few checkmarks. Turn almost any man loose in 
a collection of tools and shining hardware and 
you'll see an I'd-like-that gleam come to his eyes. 
He responds to tools in exactly the way you do to 
the sparkle in a jewelry store. 

Statistically speaking, we know a lot about the 
Christmas wishes of that man of yours. Early this 
year we asked a representative group of POPULAR 
ScIENCE readers what they wanted last Christmas, 
what they received, what they want this year. 

They received a great variety of items—socks, 
ties, hi-fi sets, records, radios, musical instruments, 
photo equipment, guns, razors, fountain pens, 
books, and on through a list almost without limit. 
But one statistic stood out: 

A third of the men said the Christmas present 
they would most like to get was some type of tool 
—usually a power tool. 

If you run through the following pages and find 
no checkmarks, don’t let that deter you. Maybe 
That Man hasn’t yet read this page. (We'd hate 
to suggest he’s so inconsiderate as not to help you. ) 

You'll understand of course that what you'll see 
on the following pages is just a part of the tools 
you'll find in his favorite tool-selling emporium. 
For space reasons we couldn’t begin to show you 
all the wares in a hardware store. We had to restrict 
ourselves to items that are new in some way or 
another. But somewhere among what you'll see 
here and on the counters and display boards of 
your stores you are bound to spot the perfect gift. 
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Stationary or Portable? 


Which Tools Should 


By R. J. De Cristoforo 


OU can’t beat a table saw or one of 

the newer radial arms so long as you 

can conveniently bring the work to 
the table surface. But suppose you’re out 
on the job and must trim a set of roof 
rafters? 

You then have two choices. You can fall 
back on your old arm-driven handsaw. Or 
you can bring the mountain to Mohammed 
by wrapping the guts of a shop power saw 
in a portable package and carrying it to 
the job. 

That’s why portable power tools were 
born. 


Which type 
of tool user 


are you? 


The division of labor between a shop- 
imprisoned power tool and its portable 
counterpart isn’t always so clearly de 
fined, however, and those of us who are 
economy-minded sometimes come up 
against a sticky problem: Which type to 
buy—or perhaps which type to buy first? 

How to choose. Your best answer can be 
found by analyzing the kind of jobs you'll 
do the most. Does a coffee table or a hi-fi 
cabinet typify the projects you'll be mak- 
ing? Then a stationary saw is your basic 
tool. Is a side porch or a new garage more 
indicative of your interest? A portable saw 
will be more useful. 

This doesn’t mean you couldn’t do eith- 


N HONEST answer to this question 
right now may you a lot of 
money over the years and immeasurably 
increase the satisfaction you derive from 
the use of tools. 

For the wise tools 
down to one simple axiom: The tools you 
ought to buy depend on the jobs you'll 
use them for 

The jobs you'll do will automatically 
put you into one (or more) of the five 
tool users listed on thes 
Under each type you'll find 
the tools most commonly used for the 
kind of work involved—listed in the orde: 
a smart user might acquire them 

So, all decide what type (or 
types) of tool user you are. Then refer 
to the table on the following two pag: 
to see the range of jobs you could do 
with the tools in each category 


save 


choice of comes 


categories of 
two pages 


first of 
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Big Project Man? (A) 
That's you—if your plans include jobs like firm 
ishing an attic, building a carport, adding a 


room. The tools: 





STATIONARY PORTABLE 


1—cut-off saw 
3—2”" drill 
4—saber saw 


| | 
| 
| 


2—radial-arm saw 








You Buy First? 


‘ 

er job with one tool or the other. It does 
mean you'll handle the bulk of the neces- 
sary cuts more conveniently with a par- 
ticular one. Power tools are funny. Each is 
important, but in the overall plan there 
isn’t a single type you couldn’t do with- 
out; and, in some way, there isn’t a single 
one that won’t help you do a job better, 
faster or more conveniently. 

Any list of tools in order of importance 
must necessarily be a generalization. A 
tool that enables you to size wood to cor- 
rect length and width is the logical first 
choice. But even this first decision is not so 
simple. Tools are no longer designed to do 
just one thing. Only by separating projects 


Consumer 
News 


and related operations—thereby automat 
ically creating categories of tool users 
can you be completely objective in mak- 
ing your decisions. 

What's the goal? We can assume one 
thing: That you, like all other craftsmen, 
started out by using hand tools. Basically, 
you want to buy power tools, stationary or 
portable, because they enable you to do 
hand-tool jobs faster, more accurately, 
and with less effort. But you can never get 
away from hand tools entirely. Any power - 
tool has its limitations and any selection 
of a group of power tools is a compromise 
The wise choice is one that saves you the 
most time and effort in the particular kind 


Home Maintainer? (B) 


Put yourself here if you take care of repairs and 


Old-Time Craftsman? (C) 


Here you are if you like to make reproductions 


make plain built-ins—but would rather go fish- 


of early furniture, including intricate joints 
ing. The tools: 


The tools: 





+ 


STATIONARY } PORTABLE 
—_ > - 


2—Vs" drill 
3—belt sander 


STATIONARY PORTABLE 


EEE EEE 


1—table saw 3—pad sander 
2—drill press 7—router 
4—disk-belt sander 8—%” drill 
5—lathe 11—belt sander 
6—jigsaw 

9—jointer 
10—bandsaw 





1—table saw | 




















Modern Craftsman? (D) 


Do you make modern furniture and built-ins, 
all with the simplicity of contemporary style? 


The tools: 


Pure Hobbyist? (E) 

Type yourself this way if tools are for fun 
only, for making lamp bases, inlaid trays, wood 
puzzles. The tools: 


— 


1—jigsaw | 3—pad sander 
2—lathe | 4—¥Ya”" drill 

5—drill press 
6—disk-belt sander | 


| 





STATIONARY PORTABLE 


| 
— 


STATIONARY PORTABLE 


3—pad sander 
5—saber saw 
6—%" drill 
7—belt sander 
9—router 


1—table saw 
2—drill press 
4—disk-belt sander 
8—jointer 
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st 


ons RADIAL- DISK- pias 
sicsaw | BANDSAW| ARM yoinrer | BELT | LATHE 
sae SAW SANDER PRESS 


wi) ¢| Bind i fF 


RIPPING BCD | XE 
CROSSCUTTING XBCD| XE 
MOLDING c 
DADOING BCD 
BEVELING XCD 

| MITERING 

: 

COMPOUND MITERING 


CROSSCUT END OF 18° 2x4 


CUT 2” OFF 4 x8 PANEL 


———EEE 


| Sones PARTS FOR 6 DRAWERS | 





+——_+——_+—_++- 


+ 





| 


TRIM OFF INSTALLED ROOF EDGE 


Fa 


m! 
= CUT OPENING IN WALL | 
—— perenne 


| | cur “CURVES 
CUT FRETWORK .c r 
NOTCHING ERECTED STUDS 
PIERCING 
CUT PLUMBING HOLES 
SHAPE VALANCE OR CORNICE 
PLANE AN EDGE 
PLANE A SURFACE 
RABBET 
CHAMFER 
MORTISE FOR DOOR HINGE 
SAND A LARGE PANEL 
SAND AN ASSEMBLED PROJECT 
SAND CURVED EDGES (INSIDE) 
SAND PARTS FOR ACCURATE SIZE 
RESURFACE A BUILT-IN 
DRILL IN WOOD 
DRILL IN METAL 
ROUT A GROOVE 
MAKE A MORTISE 
SHAPE A BOWL 
MAKE ROUND Less 


MAKE TAPERED LEGS (SQUARE) 


MAKE CIRCULAR TRAY 











METAL SPINNING, 


TURN 4 LAMe BASE 


ADK DOVETAILED JOINTS 
SYM6OLS: 
A. tig-Project Man 
B—Home Maintainer 
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of work you may want to do. 
These considerations apply 
to all tools, including the big 
bombs that explode occasion- 
" i ally on the scene to hog the 
ROUTER | his i ap A picture—like the multipur- 
pose tool a decade back, the 
portable cut-off saw, the mul- 
tipurpose radial arm, the 

portable jigsaw 


PORTABLE TOOLS 
cur- 
OFF 
SAW 


SABER 
SAW 


The portables. In recent 
years, portables have made 
the most noise. Reason: Man 
ufacturers always relate tool 
use to its prevalent need 
Folks have been building and 
remodeling houses, tearing 
down old walls or putting up 
new ones, adding rooms and 
carports, tackling all sorts of 
jobs that require power away 
from the workshop 

There will be times and 
jobs when the home owner 
who got his portable for on- 
location improvement chores 
will long for the precision and 
ease of a stationary tool. He 
can draw comfort from the 
plight of the man who loves 
woodworking, but eventually 
gets to the assembly stage 
with his projects where he can 
no longer hoist them onto his 
tool table—and yearns for a 
portable. 

Or take the case of a table- 
saw owner who is paneling a 
room. He needs to take an 
inch off a 4’-by-8’ sheet of ply- 
wood. He could do it on a 
table saw but it wouldn’t be 
easy. With a portable, he 
could whisk it off in seconds, 
right on the job. 

You wouldn’t buy a port- 
able saw just for a single job 
like this, but by the time you 
had sweated a couple of ply- 
wood panels through a table 
saw, you’d be dropping hints 
for your next birthday. 

If you do graduate from 
one design to another, it isn’t 
that either offers a prepara- 
tory course, but that your tool 
wisdom accumulates regard- 
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All About 


They have to do lots more than 
drill holes—and the new ones 
can. Here’s how to pick yours 


to the home owner’s power-operated 

right arm—the electric drill. Today 
hardware counters display a dozen dif- 
ferent varieties, all looking pretty much 
alike but carrying different names and 
prices. They are different, too. And the 
difference is important when you shop for 
one. 

The reason is that the 32,000,000 
people who run power drills insist on us- 
ing them for practically everything but 
drilling. What you’re going to use it for 
most determines which type will be best 
for you. 

Here’s a quick tour through the maze 
of types: 

@ The standard quarter-incher with a 
geared chuck is the most popular com- 


| escaes new things are happening 


SHOPMATE 


NEW SHAPES IN DRILLS: Top three models at left 
offer two speeds for fast and slow work. Two 
multipurpose drivers at lower left take either 
drill chucks or accessories that screw directly 
to shaft, as on Black & Decker below. 


eeeeees 
@eocecess 
eeeceee: 
weeceee:s 
eteeeees 


Be 


BLACK & DECKER 
} 
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Buying Electric Drills 


promise. New models are more powerful. 
They will drill small holes easily, bigger 
ones fairly well. And they can also do 
acceptable jobs as a circular, jig, or 
hole saw; a rotary, belt, table or orbital 
sander; a wire brush, knife sharpener, 
planer, waxer, polisher and buffer 

@ The two-speed drill—new this year 
under at least four brand names—shifts 
gears to accommodate r.p.m. and torque 
to the job at hand. One type switches 
electrically through a planetary-gear sys- 
tem; the other type has two separate 
power-take-off spindles. You use the low- 
speed, high-torque output for big-hole 
cutting, polishing and waxing; the high- 
speed, low-torque output for small holes, 
sawing and sanding. These machines 
have 34-inch chucks, but are not the same 
as standard %%-inch drills (see below). 

@ The conventional *%-inch drill offers 
low speed with high torque. It is fine for 
the larger twist drills, for carbide-tipped 
masonry drills and for driving screws. 

@ Drivers, several new this year, are 


HOW A NEW TWO-SPEEDER WORKS: Flipping a 
switch automatically changes speeds by revers- 
ing the motor on this Shopmate drill. At high 
speed, motor turns forward, driving chuck in 
same direction through pawls‘on sun gear. At 


electric motors with handles. They are 
designed specifically to power attach- 
ments (including drill chucks), which 
either screw directly on the motor spindle 
or fit into a hex socket. They range all 
over the lot in speed, one model turning 
a sedate 275 r.p.m. (ideal for driving 
screws), another spinning faster than 
3,000 r.p.m. (good for a saw accessory 

First choice. There’s no debate over the 
choice for the average home owner, faced 
with a limited budget and occasional jobs 
of the widest variety from drilling to 
polishing to paint-mixing: It’s the quar- 
ter-incher, which does the middle-range, 
light jobs very well, yet can manage any 
of the others. 

But if you need great versatility very 
often—one week drilling a concrete wall 
(low speed), the next week wire-brushing 
paint off (high speed )—take a close look 
at the dual-speed. 34-inchers. Being adapt- 
able, they will work their way through 
special jobs faster and easier. 

Some people use their drills only to 


low speed, motor turns backward, but drives 
planetary gear forward at half speed. Pawls on 
the planetary gear then drive the chuck forward 
at half speed while the sun-gear pawls can no 
longer engage the ratchet plate. 


ase . wh 9 : 
oe ae oY 


2 ah gee 
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Facts About 
% Drills 


power attachments. If your work is like 
that—if you rarely drill holes, but do a 
lot of sawing, for example—then the 
driver type of drill may serve you best. 
Choose the one that matches the require- 
ments of your favorite accessories: A cir- 
cular saw cuts better at high speed and 
calls for a high-speed driver; running in 
screws or boring big holes calls for a low- 
speed machine. 

Other drills are more specialized. The 
standard %%-incher stands out when there 
are a lot of holes to be made in steel. And 
for steady hard drilling, don’t overlook 
the professional’s hefty half-inch drill, 
which now has been prettied up and 
lowered in price for the handyman. 

Which one? The rule is simple: Buy 
the most powerful drill that fits your 
purse and purpose. 

An underpowered drill makes easy jobs 
tedious. Any old drill will make holes— 
if the holes aren’t too big. But without 
enough power, it will drive attachments 
too leisurely for them to be useful, and 
in sustained service may get too hot. 

How can you tell? Speed and current 
listed on the nameplate clue you to the 
tool’s capabilities. Theoretically, the 
power, in watts, that an electric motor 
delivers at rated speed is voltage times 
current (multiplied, too, by the power 
factor, with AC). A larger current rating 
should indicate more power. 

But there’s a hitch: The current draw 
varies enormously with the mechanical 
load on the drill. The crucial point is the 
load it can handle without overheating. 
And there are no agreed-upon standards 
for a “normal” load with home drills. 

There is nothing to keep an unscrupu- 
lous supplier from upping a nameplate 
current rating to three or four times a 
realistic value. However, the reputable 
manufacturers adhere to reasonable en- 
gineering standards on this score. While 
a few tenths of ar ampere may be insig- 


144 Popular SCIENCE 


n.a.—This information not available. 
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nificant, you are fairly safe in assuming 
that one of their drills rated at three 
amps will deliver more power than one 
rated at two amps, if the drills have com- 
parable gears and bearings and are listed 
for the same service. 

What current? The chart lists four 
different current draws for each drill. 
Here’s why. 

At no load, the current is minimum. 
This represents the energy required to 
overcome electrical losses and friction of 
moving parts when no work is being done 

Current goes up with the load. When 
loaded sufficiently to cause rated current 
to flow, the drill should operate a long 
time without overheating. 

As the load increases further, more 
current flows and more power develops 
to a point at which maximum power is 
reached. At maximum power, the drill 
overheats quickly. 

Further increase in load causes more 
current to flow, but power output drops 
even though the twisting force (torque 
continues to rise. 

Finally, you can add enough load to 
stall the drill. The power output drops to 
zero while the torque and current reach 
maximums. This will burn out the motor 
in short order. 

The chart gives manufacturers’ meas- 
urements of current at these significant 
points. Taken together they give a fairly 
complete picture of the electrical perform- 
ance of a drill motor. Since they were 
made in different labs, the figures may 
not be exactly comparable among dif- 
ferent makes, but within any particular 
line they give you a pretty good idea of 
one reason why one ¥,-inch drill may sell 
for $15 while another that looks practi- 
cally the same costs $35. 


[Continued on page 222 
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NEW DRILL ACCESSORIES are on the way, too. 
Versamate, at left, is low-cost ($9.95) version 
of Supreme’s speed reducer for driving screws 
and nuts. Arco’s two-speed angle drive, at right, 
has extra side handle for steady two-hand grip, 
takes a drill chuck or a polishing head. 
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NEW KEYLESS CHUCK requires only a light twist 
of the fingers to lock in a drill bit or loosen it. 
An entirely different design from older keyless 
chucks, it has a ball-bearing carrier that rides in 
spiral races between the inner and outer barrels 
of the chuck, as shown above, at right. The 
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~BEARINGS ON 
CARRIER 


result, claims its maker, Supreme Products, 2222 
So. Calumet Ave., Chicago 16, Ill., is an almost 
friction-free action that grips the bit tightly but 
lets you open and close the chuck easily without 
a key. The new chuck, currently made in one 
model to fit 4%” drills, costs $8.50. 
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How I Shop-Tested 
A Saw Blade 
That Cuts Plywood 


Smoothly 














PLYWOOD EDGES LOOK BURNISHED (above) 
after cutting by new blade. Small hollow-ground 
saw section (see profile at left) leaves a large 
full-thickness collar for maximum rigidity. 


By R. J. De Cristoforo 


VER spend hours filling the roughed- 
K« edges of plywood with wood 
putty, and then sanding the patches 
smooth? It’s the price you usually pay 
for cutting plywood with a circular saw. 
Now you won't have to. A new kind 
of blade just put on the market is de- 
signed for only one purpose—to breeze 
through plywood without tearing the 
grain. Its close-spaced teeth whir through 
the tough glue lines without chatter or 
ear-splitting howl. They’re tempered to 
take the abrasive wear, and the kerfs they 
make look sanded smooth. 

The new blade is made in only one di- 
ameter—8”. This makes sense. Keeping 
the diameter down gives it the high 
torque needed to cut tough plywood easi- 
ly. Too, you don’t need a larger saw to 
handle this relatively thin material, so 
why pay for one? Its $8.95 price is in line 
with that of any other high-quality, 
hollow-ground blade. The hole diameter 
measures 5%”. 

Birth of a saw blade. A product like 
this can’t be developed overnight. More 
than a year ago the manufacturers of the 
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STRIPS AS THIN AS 1/64” can be sliced from 
plywood easily with new blade. Note complete 
lack of splintering on top and bottom of the 
edge. Blade’s 8” diameter gives it high torque. 


Magna line of shop tools (now Yuba 
Power Products, Inc.) took the problem 
of designing the ideal plywood-cutting 
blade to the Henry Disston division of 
the H. K. Porter Co. 

Engineers of this well-known saw-mak- 
ing outfit knew that such a blade must 
have certain basic features. First, there 
could be no saw set. Even the slightest 
amount would prevent the smooth cut 
wanted. Instead, clearance would have to 
be provided by hollow-grinding (reducing 
the thickness of the blade immediately 
below the teeth). At the same time, the 
saw would need plenty of “muscle,” or 
stiffness. 

Disston’s success with a hollow-ground, 
smooth trimmer, which they had devel- 
oped for crosscutting two-by-fours and 
two-by-sixes, led to a retake of this prod- 
uct. Known as the style “P” saw, it had 
extremely sharp points that practically 
burnished the end grain. 

Trial and error. Unfortunately, tests 
on plywood showed that this saw’s keen 
points would not hold up when exposed 
to the damaging action of the glue lines. 
But experience convinced them that an 
extra gauge of grinding would reduce the 


friction considerably, lessening the ex 
pansion of the metal that caused binding 
and burning. They settled for a clearance 
of four gauges (three is standard for a 
conventional, hollow-ground blade) . 

While on the subject of grinding, some 
one pointed out that since this new saw 
was being designed to cut through stock 
no more than 3/4,” thick, there was no need 
to run the dished-out areas far back from 
the base of the teeth. A distance of 11” 
would give the necessary depth of cut, 
plus plenty of clearance. Result: The 
blade would have a large, stiffening collar 
section of full gauge. 

Teething pains. The saw was beginning 
to shape up. However, there still re- 
mained the problem of putting teeth in it. 
What kind of teeth, and how many? 

The style “P” saw was used again as a 
starter. An alternate face bevel of 45 de- 
grees gave its teeth much of their super- 
smooth cutting action. This bevel was re- 
tained in plans for the new blade. 

But the trimmer’s long, sharp points 
were out. A much higher tooth back was 
proposed, to put plenty of beef behind 
the cutting edge. 


As to the number of teeth—the more 
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FLUTTER IS MINIMIZED by chunky, high-backed 
teeth, while alternate 45-degree face bevels pro- 


you could crowd around the blade, the 
smoother the cut would be. That was in 
theory. In practice, it doesn’t always work 
that way. There are such variables as the 
average speed at which the blade will 
turn, and how fast the stock is fed into it. 

Disston put automatic machines to 
work, shoving the laminated stuff into 
various saws, while delicate instruments 
tipped off the engineers. Results were not 
conclusive. For -best performance the 
blade would need 60 to 80 teeth. 

One thing was clear, however. Because 
this was to be a hollow-ground blade, 
there was no need to keep the metal soft 
enough for tooth resetting. After a num- 
ber of experiments with plates of varying 
hardness, just the right temper was found. 
Saw teeth so treated nibbled nonchalant- 
ly through the glue lines, without danger 
of fracture at any reasonable arbor speed. 

Now it was time to make a pilot model. 
Disston didn’t settle for one. They 
turned out more than a dozen, each with 
a slight variation of design. These blades 
were sent to Magna. 

Proof of the pudding. That was where 
I came into the picture. I’m a leisure- 
hour woodworker. Magna knew it and 
made me the guinea pig for an entirely 
different run of tests. The engineers and 
metallurgists had had their day. Now it 
was my job to put these blades through 
their paces in a typical home workshop. 
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duce super-smooth cutting. Note sound-damping 
slot and hole, one of three around blade. 


I was to give them every manner of use— 
and abuse. 

I spent a week at it and there was no 
doubt in my mind when I finished. An 80- 
tooth blade was my choice on all scores. 
It had only one fault; it screamed like a 
banshee. But so did all the other saws. 

The winner. I sent the code number of 
my favorite back to the factory. I didn’t 
know then, but I soon found out that I 
had verified the laboratory tests. This was 
the model that stayed sharp longest, and 
showed minimum power consumption. 

Everybody seemed happy until I point- 
ed out that no home-woodworker’s wife 
and mine backed me up on this—would 
tolerate the irritating noise level. At first, 
technicians suggested that better atten- 
tion to manufacture would eliminate this 
defect. But when six production-line 
models set up the same howl, they had to 
try another tack. 

This time they bored three equidistant 
holes through the hollow-ground section 
and ran slots out through the saw edge. 
This broke up the regular air disturb- 
ances created by the teeth, and there was 
no more scream. But it did more than 
that. It allowed the blade to expand and 
contract to an extent impossible other- 
wise. That’s a bonus feature for the guy 
who abuses a saw to the point where it 
runs hot. But Yuba hopes nobody will 
take advantage of it. END 





what’s new 
in power tools 


Portable saw converts to a radial saw 
in a quick switch when you attach it to the 
swinging overarm shown above. Intro- 
duced this month, the radial arm is a 


brand-new idea in power tools that dou- 


bles the use of a portable saw. 


With a saw clamped to the sliding car- 


riage, the tool performs the functions of a 
full-fledged radial-arm saw. It swings and 
tilts for angle cuts, crosscuts boards up to 
16” wide and will rip to the center of a 
49” panel. 

Attaching the saw is a simple matter of 


removing the sole plate and locking the 
handle to the radial carriage with a single 
bolt. Sixty ball bearings in the carriage roll 
easily on the overarm track for smooth op- 
eration. The arm comes complete with 
metal base, sectional wood table and ad- 
justable guide fence. You can set up the 
tool on a bench or on an accessory metal 
stand. 

The radial-arm tool is sold under the 
Powr-Kraft label by Montgomery Ward, 
618 W. Chicago Ave., Chicago. It’s priced 
at approximately $100. 
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what’s new in power tools 


High-styled power pack is a brand- 

new Dremel portable unit that drives 
grinding, drilling, carving and polishing 
attachments chucked in a 30” flexible 
shaft. Extra attachments convert the unit 
into a bench grinder or buffer. With an 
accessory kit, it even becomes a shoe 
polisher (above). Four suction-cup feet 
prevent scratches and anchor the tool 
tightly in place so you can push against it 
without bolting it down. It weighs less 
than six pounds and is easily carried by a 
convenient handle. The 1/15-hp. brush- 
less AC motor turns at 3,450 r.p.m. The 
Dremel Mfg. Co., Racine, Wis., sells the 
power pack‘ in two ways: as a power tool 
with flexible shaft at $32.50, or as a shoe 
polisher with bristle brush and polishing 
bonnet at $24.95. 


2 New low prices on two popular power 
tools made by the Porter-Cable Ma 
chine Co., Syracuse, N. Y., may indicate 
a trend toward budget tools to stimulate 
buying in the do-it-yourself market. 

Wearing a price tag of $39.95, Porter 
Cable’s new 614” portable saw, Model 66, 
(2A, at right) provides features of higher- 
priced models—tilt, depth adjustment, 
and a husky eight-amp motor. 

Also hitting a new low in price tags is 
a 214” belt sander, Model 165, (2B) sell- 
ing for $49.95. It handles any surfacing 
job from rough sanding to fine finishing 


Two direct-drive chain saws have 

been added to the Titan line, made by 
Propulsion Engine Corp., South Milwau- 
kee, Wis. The 21-pound saws are powered 
by a 4.7-cu.-in. engine, and can be had 
with 14”, 20” or 24” chain bar. Model 
4800 (at right) is priced at $160, $170 
and $178 depending on bar length. Model 
4900 at $187, $192 and $200 features a 
right-hand starter. 


New to the Disston line this year is a 

husky 10-amp portable saw—their first 
(4A, at right). Priced at $54.50, it’s 
equipped with a chrome blade, said to re- 
duce friction and deter wood-gum accu- 
mulations. It cuts to 2144” depth at 90 
degrees, 174” at 45 degrees. 

A new electric handsaw priced at 
$54.50 (4B) now follows a $98.50 model 
introduced last year by Disston. The 
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Mortise cuts come easy with 
this new vise—almost like 
drilling a hole. Patterned after 
much higher priced milling 
vises, the new attachment, at 
left, bolts to a drill-press table 
and has a sliding carriage. 
Work clamped in the vise is 
slid back and forth under the 
router bit, which automatically 
mortises until the desired 
depth is reached. Akron Pre- 
cision Equipment Co., P.O. 
Box 5256, Akron, Ohio, sells 
the vise—called Mortise-Mas- 
ter—for $14.95. 
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higher-priced professional model is still 
available, but the use of a different motor, 
oilite instead of ball-and-needle bearings, 
plus other production refinements have 
resulted in lower manufacturing costs and 
a new tool designed and priced for the 


home shop. The saws, made by the Diss- 
ton Division of H. K. Porter Co., Inc., 
Philadelphia, are all fitted with a com- 
fortable handsaw-type handle and a 10’ 
detachable cord, with 25’ and 50’ cords 
available at extra cost. 
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in power tools 


A headlight on this router helps 

you see exactly where you're 
cutting—even in the dark. Thought 
up by Stanley, the first-of-its-kind 
guide light gets brighter as the go- 
ing gets tougher, providing more 
light as well as a warning signal 
against overload. 

Depth adjustment is made easily 
by sliding the motor housing 
straight up and down in the base, 
instead of rotating it, so that the 
switch is always in the same place 
for instant triggering on or off. A 
rotating ring lets you “fine-tune” 
the cutter depth to within a whis- 
ker’s .004’ 

Even the handles—half squarish, 
half roundish—have been rede- 
signed for easy gripping from any 
position. The %,-hp., 23,000-r.p.m 
router will sell for $62.50 from 
Stanley Electric Tools, 111 Elm St., 
New Britain, Conn. 


Slicked-up radial saw has been 

redesigned by Delta for a full 
one-hp. rating and is said to develop 
up to two'hp. under load. New 
front controls on the 9” saw permit 
fast, safe positioning of the guide 
fence. The newly named Super 900, 
priced at $239, is made by the 
Rockwell Mfg. Co., 400 N. Lexing- 
ton Ave., Pittsburgh. 


Souped-up saber saw, said to 

have the largest cutting capacity 
of any model on the market, may in- 
dicate a trend toward bigger, more 
versatile electric handsaws. Powered 
by a full 14-hp. motor, the Wen’s 
remarkable super-long blade slices 
through four-by-four timbers on a 
45-degree slant (at left) and will 
even cut 6”-diameter cordwood for 
your fireplace. Other chores it en- 
joys: munching through steel and 
other metals up to 4” thick, iron 
pipe up to 2” in diameter, and plas- 
tics, plywood and hardboard. Intro- 
duced this month, the 909 saw is 
priced at $44.95 by Wen Products, 
5810 Northwest H’way, Chicago. 





Radial-arm drill press adds the 

versatility of a swinging over- 
arm to the ruggedness of a standard 
drill press. The new Shopmaster de- 
sign—actually a home-shop version 
of much bigger, costlier industrial 
models—makes it possible to drill 
in any position and at any angle 
without moving the work. The spin- 
dle-and-motor carriage swings from 
side to side, tilts in either direction 
and slides forward and back, ena- 
bling you to drill up to 24” from 
the edge of wide stock. 

The radial-arm drill press is one 
of the first in a new line of power 
tools being announced this year by 
Shopmaster, Monticello, Iowa. It 
will sell for $109.95. Other new 
power tools will include bench saws, 
bandsaws, jigsaws, jointer-planers 


and drills. 


Quick-change jigsaw turns into 

three different power tools. Its 
pivoted overarm works as a conven- 
tional jigsaw with a 24” throat, or 
the arm can be removed for making 
unlimited cuts with a heavy-duty 
saber blade. A power-take-off chuck 
at the side also drives standard 1/;”- 
drill accessories at 3,000 r.p.m. for 
drilling, sanding, grinding, buffing, 
wire-brushing and other jobs. A 
small piston mounted on top of the 
overarm pumps air to clear chips 
away when the tool is used as a jig- 
saw. Burgess Vibrocrafters, Grays- 
lake, Ill., sells the multipurpose saw 
for $29.95. 


1 A heavy-duty polisher-sander 

made by Remington operates at 
1,200 r.p.m. to handle tough sur- 
face-finishing jobs on wood or metal. 
Priced at $64.50, the powerful eight- 
amp tool comes with a 7” rubber 
backing pad, sanding disks and a 
wool polisher. A 14” chuck at $7.60 
is available to convert the sander in- 
to a husky |” drill. A full-grip 
metal handle can be screwed into 
any of three locations to provide the 
most comfortable position for sand- 
ing, polishing or drilling. The triple- 
duty tool is one of the first in a new 
line of power tools made by Rem- 
ington Arms Co., Bridgeport, Conn. 
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what’s new in power tools 


1 Bandsaw powered by electric drill. 

Any electric drill having a bolt-down 
stand (the type used to hold a drill for 
grinding and polishing operations) can be 
used to drive this $17.95 bandsaw. Made 
by Pincor Products Corp., 5941 West 
Dickens Ave., Chicago 39, the tool will 
cut plywood or lumber up to 234” thick. 
A 10” throat permits cutting to the center 
of a 20” board. The table tilts to 45 de- 
grees for angle cuts. 


1 New saber saw fresh off the draw- 

ing boards of the McGraw-Edison 
Co., Booneville, Mo., incorporates several 
new ideas. A blast of air behind the blade 
keeps the cutting line free of dust. Extra 
blades can be stored in a clear handle 
which is also the tilt lock. A switch be- 
side the operator’s index finger helps 
quick shut-off. Price: $34.95. 


1 Sander hitches to vacuum cleaner. 

A 5’ flexible hose lets you hook this 
3” belt sander to a vacuum cleaner to 
carry away sawdust. Although designed 
as a professional-duty tool, it will work 
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with industrial or household-type clean- 
ers. The $98 sander with hose will be in- 
troduced this month by Black & Decker 
Co., Towson, Md. 


1 Low-cost chain saw designed for the 
occasional user who wants good per- 
formance at a rock-bottom price is shown 
below. It is the Mono Model 1-16, a well- 
made but plainly finished tool weighing 
23 pounds. Priced at $99.50, it has a 16” 
bar and chain, and a diaphragm carbure- 
tor. Mono Mfg. Co., 540 East Commercial, 
Springfield, Mo., makes the saw. 
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SKILLS 
PAY OFF 
WHERE THE| 
AGE OF SPACE 
IS REAL 


With the new Age of Space, more and more men are finding 
that their previous military training can really pay off in 
the U.S. Air Force. If you have a skill the Air Force needs, 
A SPECIALIST you, too, can step into an important job. You’ll work with the 
latest equipment, learn the newest techniques of your spe- 


IN THE cialty —and look to a future that’s guaranteed. Find out if 
there is a place for you, where the Age of Space is real. See 
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what’s new 


in tungsten carbide 
abrasives 


UNGSTEN carbide grits brazed on 
steel are in the news again. First 


made available to the handyman by 
the Skil Corp. last year, this practically 
indestructible abrasive is now offered by 


Controllied-depth sander. Designed 
especially to make the most of tung- 
sten carbide disks, the new power 
tool shown above takes the guess- 
work and gouges out of flat sanding 
and paint removal. It looks and 
works much like a router. To use it, 
you preset the disk for the depth of 
cut you want—like a router bit. The 
circular housing then forces the disk 
to sand to thjs level and no farther. 
Adjustable rails let you guide the 
tool accurately along any edge. 

Offered by the Porter Cable Ma- 
chine Co., 124 Exchange St., Syra- 
cuse 4, N.Y., under the trade name 
“Paint Remover,” the controlled- 
depth sander sells at $69.95 includ- 
ing the disk head, assorted tungsten 
carbide disks, sponge rubber back- 
up pads and auxiliary handle. 
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a number of manufacturers in a variety of 
surfacing attachments and tools. 

Tungsten carbide abrasives are expen- 
sive. But in terms of the work they do, 
they’re cheaper than sandpaper, which 
they outlast as much as 100 times to one 
In addition, they cut twice as fast, and 
are practically clogfree 

Shown on the opposite page are seven 
new tungsten carbide products. They are: 


Disks that can be cemented on face 

sanders. Diameters are 8”, 9”,10” and 
12”, priced from $5.60 to $11.95. They’re 
made by Skil Corp., 5033 Elston Ave., 
Chicago 30. Skil uses the trade name 
“Perma-Grit” for all of its tungsten car- 
bide line. 


A sander kit consisting of sanding 

block and sander plane. The plane’s 
blade has coarse grit on one side, fine on 
the other. Varying abrasive surfaces are 
offered for the block. Kit price: $4.95. 
Skil Corp. 


A contour file with a convex abrasive 
face. Price: $1.95. Skil Corp. 


4 Two cutting wheels for portable elec- 
tric saws. One has abrasive on its edge 
and on 14” of each sidé for cutting 
splintery materials like thin plywood. The 
other is fully coated on both sides for 
cutting and sanding when a portable saw 
is used in a stationary table. Prices: from 
$5.10 to $9.50. Skil Corp. 


Fine and medium sanding biccks with 

the abrasive permanently attached, on 
the theory that they last so long you 
can afford to throw them away when the 
grit wears out. Price: 99 cents each. Made 
by Millers Falls, Greenfield, Mass. Also, 
an abrasive blade for the Plane-R-File 
this company introduced last year. Price: 
89 cents. 











what’s new 
in 
hand tools 
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One-hand wrench. A rack and pinion 

automatically adjusts the jaws of this 
wrench as you pull the handle to one side 
or the other. With it, you can efficiently 
tighten or loosen nuts with only one 
hand. The Custanite Corp., 1228 Utica 
Ave., Brooklyn, N.Y., offers you a choice 
of three sizes for $2.95, $4.25 and $5.95. 


Compass saw with a handle that takes 

reversible plaster-, wood- and metal- 
cutting blades uses a convenient quick- 
action lock to hold them in place. Blades 
cost $1.50 apiece; a black handle, $1.75; a 
polished one $2.20. Magic-Slot compass 
saw is made by Dreier Bros., 7301 S. 
Woodlawn Ave., Chicago 19. 


3 New geared tape winds in long rules 
three times faster because of a unique 
3:1 speed step-up built into the crank. 
The rules come in 50’ and 100’ lengths 
from Disston Division, H. K. Porter Co., 
39 Tacony, Philadelphia. 


Small forming tool for one-hand oper- 

ation has been added to the two large 
Surforms introduced by Stanley several 
years ago. Only pocket-size, the new tool 
shapes and trims wood, plastics and soft 
metals. Price is $1.49, with replacement 
blades available for 75 cents each. Stan- 
ley Tools, New Britain, Conn. 
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The most indispensable tool you can give any home handyman for Christmas...at a low, low 
price! Compact, powerful, capable, this SWINGLINE staple gun will deliver as much driving 
power as machines twice its size and weight. A precision tool that drives two-legged staple- 
nails flush with a powerful thrust, holds tight! Lightweight, maneuverable, balanced for tire- 
less use. Choice of Gray, Red, Green in attractive gift wrapper. Insist on SWINGLINE with 
push-button loading at better hardware, stationery and department stores! 


FREE! 


Send for information, ; 
® 16-page booklet ‘ \ 
a a "Tips for Tacking’’. 
INC.,, LONG ISLAND CiTy 1, NEW YORK 


World's Largest Manufacturer of Staples for Home and Office! 
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what’s new in hand 


Reversible file, designed for use by 

right- and left-handers, has teeth made 
up of many individual hacksaw-like 
blades that can be slanted either way by 
turning a knob. The knob also breaks up 
and releases clogged particles. A two- 
position handle can be used flat or turned 
for a plane-type grip. Sold at $8.95 in 
two types—mill and shell—and in three 
grades, 14, 18 and 24 teeth per inch. Gor- 
don Associates, Derby, Conn. 


6 “‘Inside-out’’ monkey wrench has a 
fixed lower jaw and a movable upper 


jaw to provide more lever rage, because the 
wrench gets longer as the jaw is opened. 
Prices: about $2.25 to $4 for sizes from 
6” to 18”. Makers include Trimont Mfg. 
Co. (model shown) , 50 Frank St., Worces- 


ter, Mass.; Ridge Tool Co., Elyria, Ohio. 


First dual-heat soldering gun for the 

home shop is out this month by Wel- 
ler, maker of the more expensive industri- 
al types. A trip of the trigger gives you 
a choice of 90 watts for low-heat jobs or 
125 watts. Priced at $7.95 by Weller 
Electric Corp., Easton, Pa. 
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tools 


Four handsome, new, quality ham- 

mers. First three from left are Stan- 
ley, True-Temper and Estwing—all with 
high-strength, shimmering steel handles. 
The fourth is one of 28 hand tools that 
Plumb is pioneering with tough, resilient 
fiber-glass handles. 


“Westhine 


Nut-driver set includes five sockets, 

three screwdriver bits and an extension 
shaft, all driven by one handle. Western 
Auto, Kansas City 8, Mo. ($1.25). 





e most excitin 


nDeager™ $ 5 450 


with 10’ 3-wire detachable cord 


Cuts faster with exclusive Orbite Action— blade 
cuts on upstroke, backs away on downstroke. 
Reduces fraying blade wear, and need for fin- 
ish sanding 

More cutting power — because it has the highest 
output horsepower. A 2.75 ampere motor drives it 
at 3600 strokes per minute 


Makes all types of cuts—rips, crosscuts, bevels, 
scrolls, and plunge cuts without the need for a 
drilled hole 

Cuts wood, metal, and plastics. Cuts hardwood 
2x4s at 45 angle 

A shopful of power saws in one saw— Disston 
Dagger Sabre Saw does the work of a jigsaw and 
bandsaw and even many circular saw jobs. 
Exclusive hand saw type handle provides positive 
handling—more comfortable grip. 


These fine new power tools from Disston— 
offer the most wanted features of much more 
expensive units. Lightweight and perfectly 
balanced, they’re easy to handle . . . easy to 
push and easy to lift. And, inside, there’s 
extra power... extra capacity. 


In addition to these fine power saws, Disston 
helps simplify your Christmas shopping by 
offering a full line of home workshop tools: 
hand saws, small saws, large and small cir- 
cular saw blades, rules, and many other items. 


gift for a man’s man 


an all-MEW 


* 
DsuSSTOn 
POWER SAW! 


mtooven ‘5 4>°° 


Circular Saw . 
with 10’ 3-wire detachable cord 


6A" blade — cuts 2%" at 90°, and 1%” at 45°. 
10 ampere rating—2 to 22 amperes higher than 
most similar saws 

6300 Surface Feet Per Minute—as much as 1000 
S.F.P.M. more than other saws of same diameter 
Positive slip clutch eliminates kickback and 
minimizes motor burnout 

Convenient levers adjust angle of cut from 
0° to 45 

Cutting line always visible — window in upper 
guard enabies operator to see contact between 
blade and line on material 


You'll find Disston tools at all leading stores. 
Disston Division, H. K. Porter Company, Inc., 
Philadelphia 35, Pa. 


DISSTON—a world famous name in tools 





EXCLUSIVE LIFE-SAVER CORDS provide added 
safety. These 3-wire cords provide grounded 
protection. Most important, you can detach 
the cord from your Disston Power Saw to 
prevent children from operating the tool 











H.K.PORTER COMPANY, INC. 


DOISSTON 


DIVISION 
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what’s new in hand 


1 Tapered heads let this line of box, 

open-end and combination wrenches 
work in tight spots. Clearance provided 
by angling the jaws 15 degrees—instead 
of tilting the handle or giving it an S- 
shaped offset—is said to offer better lever- 
age. Taper Design Wrenches are made by 
the Barcalo Mfg. Co., Buffalo, N.Y. 


1 Double-duty ratchet offers 14” and 


3” square drives on opposite sides of 
the head to take sockets for both sizes. It 
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tools 


is sold at $6.50 by the Vogel Tool Co., 
Los Angeles 64. 


1 Cross clamp, designed to lock on 
any bar clamp, solves the problem of 
holding an edge strip in place while glue 
sets. Made by Wetzler Clamp Co., Long 
Island City 1, N. Y., it costs $1.85. 


1 Two wire-forming tools take the 
effort out of bending wire. The tool 
with a handle is an all-purpose Wire- 
former priced at $2.98. Made by the 
Vinkemulder Co., 917 Princeton Blvd. 
S.E., Grand Rapids, Mich., it will bend 
coat-hanger wire and rod up to 5/32”. 
The E-Z Bendit is a $1.49 jig with 
curved guides for bending and crimping 
hangers for use on perforated hardboard. 
Ardor Mfg. Co., 611 S. Washington St., 
Royal Oak, Mich., makes it. 


1 Mechanic’s tool chests are now of- 

fered for the first time by L. S. Star- 
rett Co., Athol, Mass., makers of pre- 
cision tools. They’re available in steel 
($31.25) or mahogany ($38). 





WHY PAY | 
OVER ‘200?;| .. 


for accurate 
ripping, etc. 


AT WARDS Adjustable 


ONLY to exact 


heights 
$ 50° 
, Ld : Heavy-duty 
' bs rigid support 


kick- back 


coves Full 2\%-in 
an depth of cut 


POWR-KRAFT Radial Arm Saw With Detachable Hand Saw 


Newest, most versatile power tool we know of! You get multi-purpose utility 
in one money-saving unit. Check all the workshop operations you can do, then 
the low price—truly a great POWR-KRAFT achievement! Here's what you get 
VERSATILITY. You can crosscut, miter, bevel, dado, make compound miters, 
even rip to the center of 48-in. plywood! Detach, use as handy portable saw 
ACCURACY. Rigid steel arm with ball-bearing race swings on heavy 2-in 
Use as precision-accu . - 
steel column, to give you precision cuts. Arm rotates 360°, locks in any 
rote radial arm sow vee : — 7 
Faster, easier, sofer position with positive indexes at 45° and 90 Full 2%,-in. depth of cut 
ECONOMY. Why pay over $200 for radial saw only? For just $109.50 you get 
Or use it as portable dial L os 
enw, carry taht te fob a radial arm PLUS a 6'-in. portable hand saw. And Full One-Year Guarantee 
Doubles the use of saw Complete Outfit includes powerful 6Y2-in. saw with 1-HP motor, safety clutch, 
combination blade. With 30x20x1-in. wood table mounted on rigid steel frame 


84PT 28096R—Ship.wt.64 Ibs. Only $5 Down on Wards Easy Terms. Cash $109.50 
84PT 8941M—Portable Hand Saw Only. Ship.wt.14 Ibs. $4.50 Down, Cash $44.95 


BUY IT AT ANY OF WARDS 1050 RETAIL AND CATALOG STORES. 


Or Order Direct From Mail Order House at: 
Albany 1, N.Y Denver 17, Colo Oakland 16, Cal 
Baltimore 32, Md Ft. Worth 1, Tex Portland 10, Ore 
Chicago 7, II! Kansas City 23, Mo St. Pau! 1, Minn 
*Shipping charges extra 
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what’s new 
in shop accessories 


1. 


Portable vise. Use this new vise on the 

workbench with its regular base. Or if 
you'd rather have a clear bench, use an 
accessory base (lower right). The pin re- 
tracts out.of the way. Still another base 
permits use of the base on a sawhorse. 
And with an adapter (lower left) you can 
tilt the vise on all bases. The Will-Burt 
Co., Orrville, Ohio, sells the vise for $13.95, 
flush base for $3.90, sawhorse base for 
$2.75, the adapter for $2.90. 


Fee Ose eeeeeeee 


? Three new sanding pads will hug a 
flat surface even though you tilt the 
drill that drives them. Skil’s sander 
(2A) at $4.95 has a flexible shank and a 
14”-thick urethane pad faced with a 
tungsten-carbide disk. The Flexan pad 
(2B) at $2.98 is similar, but has a 4” 
layer of foam and uses sandpaper. Car- 
borundum Co. makes a $7 pad (2C) with 
a rigid shank. It has a fat 34,” foam pad. 
Stanley has had an angle-sanding acces- 
sory on the market for some time, its 
Swirlaway, with a ball-joint shank and 
rubber pad plus polishing bonnet. 


“TTP PP CHHO CO eeeee 
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You dial the drill you need by twist- 

ing the cover of this compartmented 
case. An arrow points to the correspond- 
ing tap drill, body drill, thread tap and 
decimal size. One model holds a set of 
drills from 1/16” to 14” by 64ths; the 
other, number drills from 1 to 60. Key- 
stone Ferrule & Nut Co., Burlington, 
Wis., sells either model for $3.95. 


+ 


eeeeeee? 
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Auger bits now come with shanks de- 

signed to be cut off. Use them as is 
in a hand brace. Cut off the taper end, 
leaving a shank with hex flats (see 
samples at right), and you can use the 
bits safely at low speed in %%” or 14” 
electric drills or drill press. Irwin Auger 
Bit Co., Wilmington, Ohio, makes them. 


eoesseeeer? 
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* ae 


Beeewrere® 


5 Hex-shaped shanks, instead of round, 
provide slip-proof boring with spade- 
type bits made by Greenlee Tool Co., 
Rockford, Ill. The bits come in 13 sizes 
.from 4” to 1” for from 60 to 70c apiece. 
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HOW 
PUTS A TOUCH OF TOMORROW IN YOUR CAR! 


@ Dynamometer tests determine the effect of carburetion 

on maximum power ovtput of a GM cor engine. Cor 

’ . . buretor design is matched to the specific requirements 

Every Rochester-GM Carburetor is a result of 


of each GM engine. 
engineering dreams that are originated, researched 
and developed right here at Rochester. Backed 
by GM’s Technical Center, engineers are now 
busy with tomorrow's fueling systems. And they 
are constantly developing new advances for to- 
day's Rochester-GM Carburetor. America’s num- 
ber one carburetor is serviced everywhere by 
Rochester-GM Carburetor specialists with the 
skill and knowledge passed along by these engi- 
neering masters. Let them adjust and maintain 
your Rochester-GM Carburetor for the best pos- 
sible performance and economy. Rochester Products @ In the Research Fuel House ct GM's Tech Center, 


2 2 7 7 ee — i. seventeen different fuels ore tested for operational 
Dir ston of Ge me ral Votor $, Roc he ster, Ne u ) or h ° effects. Result: carburetors designed to get better per- 
formance, stricter economy. 


@ At the Proving Grounds, these carburetors ore given thousands of tortuous 
miles to test their ability to withstand extreme driving situations. Longer, trouble- 
free service is passed on to you. 


@ Millions of miles of stop-and-go traffic are put on 
these carburetors to assure you of the best possible 
mileage ond performance from your GM cor. 


America’s 

number one 
Original equipment 
carburetors 


GENERAL MOTORS 
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what’s new in 
shop accessories 


Portable miter guide reverses 

standard miterbox operation. You 
adjust the all-steel Mitre-Master 
it weighs only two pounds—for the 
angle desired. Then you butt it 
against the work, and with a hand- 
saw slipped in its clip, cut boards 
and moldings of any angle from 0 
to 50 degrees, left or right. Sold for 
$3.75 by Chesney, Inc., 527 W. 
Windsor Rd., Glendale 4, Cal. 


Ratchet and torque-tool attach- 

ments both snap onto convention- 
al socket-wrench handles, as shown 
at left and right, respectively. 

With the “Ratchetor,” (at left) 
every type handle becomes a rachet, 
providing positive engagement every 
101% degrees. Price is in the neigh- 
borhood of $7 for a 14”-drive mod- 
el, and $15 for 34” drive. The maker 
is Proto, Los Angeles 54. 

The “Torque Tool” makes any 
handle a torque wrench. It is preset 
to whatever torque you specify when 
ordering (from 40 to 180 inch- 


pounds for a 1/,”-drive model, 10 to 


2 


30 foot-pounds for *4” drive, and 10 
to 90 pounds for 14” drive). In use, 
a release mechanism signals when 
torque is reached, and resets itself 
as soon as pressure is eased off. 
Priced at $9.95 for the 14,” and 3%” 
models, and $12.95 for 1%” drive, 
Torque Tools are made by the Mil- 
bar Corp., 1900 Euclid Ave., Cleve- 
land, Ohio. 


You can cut jumbo-size dadoes 
with this adjustable table-saw ac- 
cessory. The spiral-cutting bits are 
simply “dialed’’ to any width from 
4” up to 13/16” without removing 
pores . the tool from the saw. The Comet 
fas Dial-A-Cut tool will also make cuts 
4“ up to *%,” deep. It’s sold for $19.95 
by Comet Mfg. Co., 2033 Santa Fe 
Ave., Los Angeles. The same manu- 
facturer also has a new 9 radial- 
arm saw with a one-hp. double-end- 
ed motor for driving accessories as 
well as sawing. The saw has a speed 
of 3,600 r.p.m. The model F Falcon, 
it sells for about $239. 
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The Secret of 
Scratch-free Sanding! 


A good sanding job results in a smooth, perfect finish 
the professional look, no swirl marks, no cross-grain 
scratches. Experts agree that to get this s ortaat finish you 
must ‘‘sand with the grain That's exactly what you do 
with Dremel Straight-Line Action Sanders. The sanding 
pad moves back and forth—no circular or sideways motion 
You leave no cross-grain scratches or orbital swirl marks 
that mar the finish of your project 

Jremel Sanders are compact, lightweight, easy to grip 
and handle. Ask your dealer for a demonstration—then 
compare price performance and handling ease with any 

brand. You're sure to pick Dremel Straight-Line 

ion Sanders 
See your power tool dealer today. 
3 Popular Models 
$14.85 — $37.50 
FREE Power Toot aiog on the Complete 
Oremel Line. Caries today! 
Quality Power Tools Since 1934 


DREMEL MFG. CO., Dept. 128M, Racine, Wis. 











Refinishing’s EASIER WITH 


Heavy-Bodied } LOWEST § PRICED 


WASH 
KLEAN-STRIP {.°8 eevoven’; 


Peels off paint and all other finishes quickly, easily. 
Non-inflammable and needs no neutralizing. Use 
for either wash-off or scrape-off removal. Write for 
free folder describing a professional's way to re- 
move old finishes. The Klean-Strip Co., Inc., P. 0. 
Box 10083D, Memphis 6, Tenn. 


new Beisaw MULTI-DUTY power Toot 


4 SAWS—PLANES -MOLDS i 


Now you can use this ONE power-feed shop to turn rough lum- 

ber into moldings, trim, flooring, furniture...ALL popular patterns. 

RIP... PLANE MOLD... separately or all at once with a one HP 

motor. Use 3 to 5 HP for high speed output. Fully Safe-guarded. Low 

Cost...You can - this power tool for only $30.00 down payment. 
rite TODAY for Free Catalog 

BELSAW POWER TOOLS, 929 Field Bidg., Renses City 11, Mo 














Slim Taper | Half Round 
File File 


Which of these 
should be in 
your workshop ? 


If you’re the kind of craftsman who knows that 
the best results come from using the right file 
for the job, you need all three. These Nicholson 
or Black Diamond types give you the indispen- 
sable file foundation. 

Use the Mill file for sharpening Mill or Circu- 
lar saws, draw-filing, finishing metals. The Slim 
Taper sharpens saws with 60° angle teeth and 
6, 7 and 8 points. For filing concave, convex 
or flat surfaces, call on the Half Round. 

Have all three? All in good shape? Check 
and see. Your hardware dealer has those you 
need — in Nicholson or Black Diamond brand. 





wot 
rr. 


(in Canada: Nicholson File Company of Canada Ltd., Port Hope, Ontario 
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Two Ways of Getting 
the Most 


from a Radial Saw 


a Shop 
Built By Herbert R. Pfister 


Especially AILORING work areas to fit equip 
ment is an idea that has proven it 
for the 


self in kitchens and built-ins. Delta 


Power Tool engineers have now carried 


the idea to the home shop. They have de- 


[Continued on page 176] 
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Second, 

a 

Saw Table 
with 
Folding 
Wings 


By Bob Gilmore 


power tool as mobile as possible so 
that I can trundle it into the handiest 
position for any kind of job 
For months after getting my 9” radial 
saw and stand (a De Walt Power Shop), 


| LIKE a flexible shop, with every 
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Saw Table with 





LEG EXTENSION IN 
TELESCOPED 


POSITION Px = 


LOCKS FOR 
LEG EXTENSION 








HOW THE TABLE FOLDS UP: Legs and leg brace 
pivot upward under each wing. They can be 
fastened securely in place when you drop the 
wings to the sides of the saw stand. 


4 xoV8 


CHANNEL 


Folding Wings 


I sketched and crumpled paper, until fin 
ally I came up with a workable way to 
make this new saw best meet my particu 
lar needs. 

I already had a good workbench, and 
plenty of shelf and hanging space. So I 
preferred to put aside the plans for a 
workbench that came with the tool 

But I did want a table with greater 
supporting capacity—while still keeping 
the saw easily movable. And that’s what I 
worked out. 

To make the table, I chose 3,” parti 
cle board topped with |,” tempered hard 
board. I simply tacked the hardboard in 
place with brads placed where the saw 
blade couldn’t bite them. That way, when 
the hardboard gets too badly chewed, a 
clean, new surface will be easy to install 

Next, I made the wings—with the same 
manufactured-wood sandwich for their 
tops. They swing up flush with the saw 
table to make a work surface 8’ long. For 
their framework, I used lengths of angle, 
about 144” by 114”, from old baby-bed 


3 


HOOK AND EYE 
“* 

















i 
1 ‘ 


MAIN os om reg rat the wings are 32” lengths 
of 142”-by-14%2” angle welded across the front 
of the saw gen, and two angle brackets welded 
to each side. Bolts welded to the 1%%”-by-2” 
angle beneath hinges can be adjusted for 
height when attached to supports. Handles, 
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a 





i” 


pipe pivoted at sides, are held horizontal 
by catches that also permit downward control 
of handles if saw should tip back too far while 
rolling. If there’s no welding shop handy, much 
of the assembly can be bolted together, espe- 
cially parts attached to the stand. 





ly” 


, 





pull the shtteadutteian 


spray paint 


7 times faster than brushing! 


less motor 


Paints anything from a house to a toy. Saves its 
cost on the first major job! Speedy Sprayer does in 
minutes what brushing takes hours. Finish is 
oe flawless. Uses any “4 h.p. motor with ¥2” 
shaft. No. 780 Outfit—10 ft. air hose, tire chuck, 
quart gun, less motor, only $32.00. Every work- 
shop should have it. At leading stores. 
Free! Write for “How To Spray” Booklet and folder. 


W. R. BROWN CORPORATION 


Specialists in Portable Paint Sprayers for Over 37 Years 


2637 N. NORMANDY AVENUE, CHICAGO 35, ILL. 


A COMPLETE 


HANDEE -:" 


YOUR HAND 


The powerful new Hi-Torque HANDEE 
grinds polishes cuts, saws, engraves, bur- 
nishes, cleans. A necessity in every workshop 
Works in wood, hardened steel, non-ferrous 
metals, glass, ceramics. Packed with power 
and speed (25,000 rpm). Cool running, fits 

the hand for pencil-point precision 

110 or 220-v. 25 to 60 cycles AC or DC 


TOOL OF 1001 USES! 


With every type of cutting 
tool in metal case $32.95 


Order your Handee Today! 


CHICAGO WHEEL & MFG. CO. 
Dept. PS-12. 1101 W. Monroe Street, Chicago 7, II! 


Everything for the Craftsman! 


WRITE FOR NEW 132 PAGE 


WwooD 


worxsvor CATALOG 
Finest Domestic and imported Woods 
ALi at at usw labaae e Saute Dec esi 


Your complete wood buying guide and project 
book. Craftsman is your best, most complete 
source of finest kiln -dried domestic and rare 
imported woods, beautiful wood inlays, colorful 
bandings, matched ply woods. embossed mould- 
ings, carved ornaments, newest woodworking 
tools, “‘hard to find’’ cabinet hardware and fit- 
tings more than 1500items! Packed with new- 
est scroll saw patterns, project ideas and money 
making plans. Enclose 25¢ (refunded with first 


Upholstery Materia’ 
New Tools; Lamp P: 
fand Wood L 
binet Hardwa: 
Music Boxes; Archery 
and Water Ski Kits. 
Over 1500 Items 





2729 SOUTH MARY STR 


order) to help pay mailing, handling cost. Write 
CRAFTSMAN WOOD SERVICE COMPANY. Dept. B-12 
caco 8, ILLINOIS 








Hits Hard 


FM-16 
Advertised 
Consumer 

Price 


$4.75 


NON-BREAKABLE 
Fiber-Glass 


HANDLE 
Ctronger than Lteok 


Fiber-Glass HANDLE 


ligh! in weight 

will not collapse, 

bend or break 

will not rust, 

rot or corrode 
Guaranteed 
non-breakable 

in normal use 

OPRENE COVERED GRIP 
keeps hand from slipping 
resists grease, oil and sweat 


PERMABOND® assembly 
keeps handles tight 


Fayette R. Plumb, Inc., Phila. 37, Pa. 
Axe 


= | PLUMB. 


Hatchets 
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Saw Table with Folding Wings 


spring frames. Hinges are the piano type, 
wide and heavy. The folding legs are 4” 
pipe, with 14”-rod extensions that tele- 
scope to make 36” table height possible 
even though they must fold into a shorter 
space. Because the legs are adjustable, 
the most uneven floor presents no prob 
lem; they reach into the low spots. 

For easy mobility, I welded heavy 
steel-wheeled casters just off the floor on 
the back legs of the saw stand. The legs 
rest solidly on the floor until the stand is 
tipped back a little. Then the casters take 
over for moving it around. 

To maneuver the saw about, I made 
wheelbarrow-like handles of 14” pipe 
They’re pivoted to drop out of the way, 
yet they catch and hold firmly in the 
horizontal position by safety locks of 
strap steel. 








WITH WINGS UP IN POSITION, you have all 
the support you need for sawing large panels 
and long pieces of lumber. Welded-on casters, 
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Welding and work scars on the stand 
were concealed with spatter-tone paint to 
match the factory job. 


( NE of the newest types of home-shop 

tools, the radial-arm saw is difficult 
to pass by if you are buying a saw. Major 
makers of home-type radials are Comet 
Mfg., 2033 Santa Fe, Los Angeles; Delta 
Power Tool Division, Pittsburgh; De 
Walt, Inc., Lancaster, Pa.; Hendrick 
Mfg., 11 Selman St., Marblehead, Mass.: 
Sears, Roebuck, Chicago; Skil Corp., 
Chicago; J. D. Wallace, 800 N. Detroit 
St., Warsaw, Ind 


eee eeeeeeeeeeeeeeeeeeeeeeeeee 








which take the load when the stand is tipped 
back for moving, are visible on the rear legs 
of the saw stand near the floor. END 





For the hobbyist, expert do-it-yourselfer and 
mechanic! A full line of finely balanced, nimble 
action pliers, wrenches and other hand tools. 
Drop forged, induction hardened and backed 
by full guarantee. At leading hardware stores. 


USE GTICM... the tools the experts usel 
Ser Oe UTICA DROP FORGE & TOOL DIVISION 








FASTER \ 
BETTER! 


KESTER SOLDER 


FREE: “Soldering Simplified” 
16-page booklet — Send for 
your copy today. 


KESTER SOLDER COMPANY 
4254 Wrightwood Avenue * Chicago 39, IIlinois, U.S.A 


AIHA EAM 


For General Soldering 











HUO ROLLING TOOL CHEST 


PROTECTS YOUR VALUABLE TOOLS 
Goes where your work is! It's o 
handsome professional piece of 
equipment! 

This complete roliing cabinet 
is ruggedly built of heavy 
formed and welded steel for 
permanent service on the 
job or in your home work- 
shop. Three top drawers are 
cork -lined for precision 
tools—two heavy duty bot- 
tom drawers are extra deep 
for power tools. Complete 
250 with built-in lock. 


Write for free bulletin showing this and 12 other models! 
HUOT MFG. CO., 532 N. Wheeler St., St. Paul 4. Minn. 





12’LATHE ¢ 


For experimental, development, 
production and hobby work, Atlos 
precision lathes give you many 
more important feotures that in- 
crease occuracy, speed production 
ond cut costs thon any other 
TIMKEN TAPERED loathe in the low priced field 
ROLLER BEARINGS They hove big capacity — 12%." 
@ swing over bed, 12” swing over 
saddie wings, 8” over cross slide, 
up to 36” between centers. And 
they're ruggedly built throughout 
to hondle bigger jobs, ond a 
wider voriety of work with de- 
pendable precision. These impor- 
QUICK-CHANGE tant features ore stondord equvip- 
GEARS ment: Timken tapered roller bear- 
ings, 16 spindle speeds, reversible 
, SS power cross feed and longitudinal 
feed, wide thread cutting range, 
V-belt drive. 
Available in bench models with 
stondord change gears or quick- 
change geors, and in two under- 
neath drive models with pedestal 
base os illustrated. See your neor- 
HEAVY-DUTY est Atlas Deoler . . . use coupon 
PRECISION GROUND BED below for latest catalog 


ATLAS 12” $ 
LATHE PRICES 32 5 00 FACTORY 


START AT 





DEPENDABLE QUALITY TOOLS SINCE 1911 
FOR FREE CATALOG 


l ATLAS PRESS CO., 12-25 N. Pitcher St., Kalamazoo, Mich ] 
l Please send latest informotion on ATLAS Tools. | 
1 © 12” Lethe [5 Drill Press | 
| [] Miller C) Shaper C) Grinder-Hone | 
aes ! 
| ADDRESS. 
| CITY. ZONE___STATE 
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Shop Built Especially for the Saw 


{Cont 


signed and built a shop around the com 
pany’s “900” radial saw to help users get 
the most out of the saw. Occupying a 9’ 
stretch of wall, the shop is adaptable to 
most home garages or a corner of the 
basement. 

Fitted into an opening between twin 
workbenches, the saw in effect becomes a 
part of one long bench. The benches are 
precisely the height of the saw table 
They serve as outriggers to support the 
overhang when you cut long boards. You 
can make most cuts with the saw in place, 
but it quickly rolls out for bigger work. 
Retractable casters are available for the 
900. They bolt on the legs 

Perforated-hardboard backboards above 
the rear of each bench support accessories 
and extra blades within easy reach of the 
saw. A gooseneck saw light can be swung 
from side to side when the saw isn’t be- 


GARAGE IS AN IDEAL SPOT for this Delta work- 
shop if you have a few feet of space in front 
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ing used, to illuminate either workbench. 

Cabinets with sliding doors are fastened 
to the wall above the benches and the 
saw for storing paints, screws and, mis- 
cellaneous shop items. Slanting fronts on 
the lower parts of the cabinets permit you 
to work at the benches or lean over the 
saw without bumping your head. 

The sliding doors are perforated for 


ventilation where paint is stored. They 


are installed in grooves with no special 
hardware or tracks. Shelves are adjusta- 
ble by pressing their supporting dowels 
into the most convenient of vertical rows 
of holes drilled in the cabinet ends. 

As built by Delta, the shop occupies a 
floor space 27” deep and 9 long, but you 
can easily suit your own needs by chang 
ing the plans—available free from Delta 
Power Tool Div., Rockwell Mfg. Co., 
Dept. 3, Pittsburgh. 





of the car. With the car out, you can pull saw 
into the open for ripping long boards. END 
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Home Owner's 


' en Guide to Choo sin y 
> the Right 


Handsaws 





What to look for when you buy 


a et 


a. 


ROSSCUT 


NY y | 


, 5! 


HE most important handsaws in 

any home owner’s tool kit are a 
crosscut saw and a ripsaw. A crosscut 
saw is designed to slice smoothly 
through a board or timber across the 
grain. A ripsaw, with its coarser teeth, 
does a much faster job of cutting with 
the grain. If your tool budget is lim 
ited, buy a crosscut saw first. It will 
double reasonably well as a ripsaw 
But a ripsaw does a very poor job of 
crosscutting 

When you buy either a ripsaw or a 
crosscut saw, bear these general points 
in mind: 

Length. Most experts recommend 
24” or 26” for basic saws of both types 
Shorter blades are sometimes handy, 
but they require more strokes for a 
cut of given length, and may tire you 
out faster 

Balance. Be 
of a saw 


sure to get the “feel” 
This can’t be measured by 
any general test. Heft it and swing it 
around a bit, making sawing motions 
in the air. The best saw for the other 
fellow may not be the one for you. 
Workmanship. Look for a good fin 
ishing job on the blade and handle 
the best external evidence 
workmanship. This test 


of good 
alone should 


give you the tip-off on those stamped 
out “bargain” saws that couldn’t cut 
their way through chilled axle grease 

Getting down to the finer points, 
make sure that a crosscut saw or rip 
saw checks out with the following 
questionnaire: 


1. Is it straight? Hold the saw with 
teeth up, blade away from you, and 
sight along it. It should be absolutely 
straight from handle to tip. Even a 
slight bend or bow will cause it to 





a crosscut or ripsaw 


bind and jam every time you use it 


2. Is it sharp? Run your finger lightly 
over the teeth. They should catch the 
skin with little tugs. 


3. Are the teeth set evenly? Squint 
from the back of the saw toward the 
teeth. On a properly dressed saw (one 
that has had the sides of its teeth 
filed lightly) none should stick out 
farther than the rest. If any teeth 
project too far, they will drag and 
leave a rough-edged cut. If all of the 
teeth on one side of the saw are set 
out farther than those on the other 
side, the blade will twist and won't 
cut square 


4. Does the blade taper? A taper- 


ground, or hollow-ground, saw is -thin- 
ner at the back than at the teeth, pro- 


viding free-running clearance because 
the teeth don’t have to be set out so 
far. Taper may not be visible to the 
eye, so make sure it is specified by 
the manufacturer. Beware of saws that 


CENTERED 
HANDLE 


OFF-CENTER 
HANDLE 








SAW TAPERS DOWN FROM HANDLE 
TO TIP AND FROM 
TEETH TO BACK 











are just dubbed off at the back to give 
the appearance of taper 


5. Is the handle straight? Make sure 
that the blade-holding slot in the han 
dle is centered and true. A crooked 
handle throws your arm off center, 
making sawing inaccurate and tiring 


6. Does it flex easily? The blade 
should flex easily when you bend it, 
then snap back quickly to a firm, 
straight position. A blade that whips 
too much may be hard to control 


7. Is it crowned? Hold the saw at 
arm’s length and sight along the cut 
ting edge. You should see a slight 
outward curve of the teeth at the cen- 
ter of the blade—about 14%” in 26” 
This crown is designed to put greater 
pressure on the teeth by having only 
a few contact the work at once. In gen 
eral, a high-crowned blade is best 


8. Is the tension right? Saw blades 
are rolled and hammered along the 


CROWN 





center portion to provide a built-in ten- 
sion that keeps the blade straight and 
balanced. Bend the saw, set a straight 
edge across the face of the 
blade at its you'll see 
that the this bow 


concave 
center, and 
metal has bowed 


tries to spring the blade back straight 
If the gap made by the 


bow is uni 


How to choose 


F YOU’RE buying a crosscut saw, 

the uses to which you'll put it 
should determine its length and the 
number of points. These saws 
from 16” to 26” long, and offer ranges 
of from seven to 11 points 

If you’re looking for a dual-purpose 
first saw, a good choice is a 24” or 
26”, eight-point job. While it won't 
leave edges as smooth as a 10 or 11 
pointer, it’s a good fast crosscutter, 
especially useful when sawing green 
wood. It will also rip reasonably well 
On the other hand, if you’re going to 
team a crosscut saw and a ripsaw right 
at the start, you'll probably prefer a 
26-incher with 10 or 11 points 
those be 
fine if 


come 


The shorter crosscut saws 


tween 16” and 24”) are you 


form, the tension is right. If it’s lop 
sided, you’d better pick out another 
Saw 

While these specific 
principally to 
saws, a 


checks apply 
ripsaws and crosscut 
number of them can be used 
to determine the quality of other types 
of handsaws 


a crosscut saw 


never tackle any heavy work. And the 
little 16-incher 
as an auxiliary 
your 


is handy 
one you can stow in 


tasks 


tool box Sau 


luggage easily for sawing 
at a camp or cabin 

Take a look at the cutting edges 
of a teeth. You’!l see 
that they are inclined, and bevel-filed 
at about 24 degrees, to make a sli 
ing cut like knives across the grain 
of the stock. They first and 
then begin paring the slot so formed 
Sight along the top of the teeth and 
you'll notice a V down the 
center. If the saw has been properly 
set and filed, that should be 
so straight you slide a needle 
through it 


crosscut saw’s 


score 


groove 


groove 


could 


The right way to crosscut. For best 
control, start cuts with the teeth near 
est the handle 
the saw at 


way, hold 
an angle of 45 de 
grees. Stroke slowly and evenly, using 
as much of the blade as possible. If 
the grain makes the blade try to crawl 
to one side, counteract this by 
the handle a slight reverse twist. Never 
force the blade or you'll work harder 
than necessary, produce a rough cut 
and waver from the line. To control 
a natural tendency to angle the blade 
away from perpendicular, hold your 
elbow This rule 


Once unde r 
about 


giving 


close to your body 


applies to ripsawing, too 


BA cx: 





How to choose a ripsaw 


fhm most common ripsaw—and 
probably the best for you—is 26” 
long and has 51% points. If the number 
of points isn’t specified, here’s how to 
tell: Measure from the point of one 
tooth a distance of 1” and count the 
points, including those at both ends 
Actually, then, you'll find that a 514 
point saw has only 41% points to the 
inch 

The cutting edges of a ripsaw’s teeth 
should be almost perpendicular to the 
saw and filed straight across the face 
They should also be bent to the left and 
right, alternately, about one-third of 
their thickness. This makes them look 
and act like so many tiny, vertical 
chisels. As the saw is stroked forward 
they chip small pieces of wood loose, 
first on one side and then on the other, 
and force them out of the front end 
of the kerf 

On a good many ripsaws, the teeth 
at the forward end are cut one point 
finer than the rest. This is a conven- 
ient feature. By making a few short 
draw strokes with them, you can start 


the cut more easily 


: 


ONE INCH 


INNS 


NOS 


if\o——52°———>», 
i i 


The right way to ripsaw. Start cuts 
with the forward part of the blade 
For most ripping, hold the saw at an 
angle of about 60 degrees to the wood 
Lower it to 45 degrees for smoother 
cuts in thin stock or plywood 

In ripsawing, you may find that ar« 
ing the blade in a vertical plane is 
easier than stroking it straight. Car 
penters who use this 
claim that it is better 
mechanics of the 
shoulder. Some experts even recom 
mend an exaggerated arc for sawing 
thick lumber, especially hardwood. Un 
der these conditions, arcing is like 
shifting into low gear. Fewer teeth cut 
at any one instant, but the strokes go 
more easily 


arcing methoo 
suited to the 
human arm and 


If you use saw horses when ripping 
place them wide apart and 
make cuts outside them to prevent 
binding. If the kerf closes behind a 
ripsaw, squeezing down and binding 
the blade, don’t fight it. Just drive a 
wooden wedge or SC rewdriver 
into the forward end of the cut to 
widen it and hold it open 


always 
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The handsaw that makes 


I ECAUSE you can replace a hack 

saw blade whenever it wears out, 
and interchange all types of blades for 
various cutting operations, a hacksaw 
frame can be a lifetime investment 
Choose it carefully and it will be 

Frames come in a variety of types 
They range from a little close-quarters 
model bent from a single steel rod, 
end a simple handle that holds blades 
L wrted like a saber saw, to a 
big double-blade job that gives you 
your choice of coarse or fine teeth with 
a flip of the handle 


The close-quarters and frameless 


handle saws may prove useful as sec 
ondary tools, and if you do a great 
deal of hacksawing it might pay you 
But 
100 metal-cutting jobs, 


to have that double-blade model 
for 99 out of 


your best bet is a conventional U 
shaped frame with a comfortable pis 
tol-grip handle. Select one that can be 
adjusted to take both 10” and 12” 
standard blades and hold them in any 
one of four positions 90 degrees apart 
The latter feature lets you work in 
spots where frame clearance might 
otherwise be a problem 

Most frames are channeled, but you 
may want to consider the tubular ones 
now offered by several manufacturers 
They are somewhat lighter, though 
equally strong. Either way, look for a 
firm handle bond and minimum play 
in the stretchers that hold the blade 


Choosing the right blades. Standard 
hacksaw blades come with 14, 18, 24, 


or 32 teeth to the inch. Use blades 








TUBULAR 
HACKSAW 


FRAME 





metal cutting easy 


with 14 teeth to cut material 1” or length of the frame. Then slip the 
thicker in cast iron, machine steel, holes in the blade over the pins at 
aluminum, brass, bronze, copper or front and back of the frame. Apply 
slate. Eighteen teeth are right for 1,” tension by turning the handle screw 
to 1” high-speed steel, annealed tool until the blade “pings’’ when you pluck 
steel, aluminum, bronze, copper or it with your thumb. After a few « 
light structural shapes. You'll find 24 _ tighten the screw further 
teeth best for 4” to 4” sections of To start an accurate cut, use 
iron, steel, brass, copper tubing, thumb as a guide, sawing slowly 
wrought-iron pipe, conduit, drill rod, short strokes. As the cut deepen 
metal trim, heavy sheet steel, BX one hand to grip the front o 
electrical cable and light structural frame. Take full-length strokes, 
shapes. Use 32 teeth for the things both hands to equalize downward p: 
just listed when they are 144” or thin- sure on forward strokes. Lift the saw 
ner. It’s also the right blade for cut slightly on the return. Stand with feet 
ting thin-walled conduit and most’ 12” or more apart. Flex your knees in 
sheet metal line with the stroke to add a slight 
body sway to your arm motion. A 
How to use a hacksaw. To place a_ good sawing speed is 40 to 60 strokes 
blade in a hacksaw, first adjust the a minute 


DOUBLE -BLADE HACKSAW 
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Special wood saws you 


NCE you own the two basic wood for free sawing or with a miterbox 
cutting saws and a hacksaw, no If you buy a miterbox, consider one 

one can say which of some very useful that has either an adjustable track o1 
secondary saws should be next on your guides on which the saw back rides 
list. But if you do much cabinetwork This gives you accurate control over 
these are the ones you should consider the depth of cuts. Should a miterbox 
have a hardwood bed, always’ protect 

Backsaw. Designed to make precise, it with a piece of 14,”-plywood scrap 
straight cuts for wood joints, back To make your own miterbox, all you 
saws combine fine crosscut teeth with need are three strips of hardwood 
a steel-braced blade. They range from screwed together to form a channel 
4” midgets used by patternmakers to and slotted for 45- and 90-degree cuts 
28” miterbox saws that will cut through Here’s a tip: Let the forward upright 
5” stock. One with a 16”-by-35” blade project 1” below the bottom of the 
is probably your best bet. It can be bed member. This provides a lip which 
used with equal convenience either you can brace firmly against the bench 
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need most often 


edge while you’re sawing. This back- 
saw accessory will repay you many 
times over for the small amount of 
time it takes to put one together 

You may also find a dovetail saw 
useful. Shorter and somewhat shal- 
lower than a backsaw, it has a straight 
handle that offers a comfortable grip 
for undercutting 


Compass and keyhole saws. The re 
verse of a backsaw in its cutting char- 
acteristics, a compass saw takes broad 
or tight curves in heavy stock with a 
slim, tough blade that tapers to a 
point. There’s no_ throat-clearance 


problem with this handsaw— it will 
work to the center of the largest panel 
You can use it to run off an outside 
circle, the compound bows of a val 
ance or, with a starting hole, to make 
any kind of an interior cut. It will also 
saw straight, if your wrist is steady 
A poor-man’s version of the now pop 
ular electric saber saw, it’s still a very 
good buy at its modest price 

If, in using a compass saw, you have 
a bit of trouble getting around a tight 
bend without bowing the blade, try 
this: While pushing and pulling with 
your right hand, stiffen the blade by 
gripping its center left 


with your 
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hand. Southpaws reverse the signals 

Still having trouble? Then try a 
smaller version of the common 12” 
compass saw, a keyhole saw. It’s rapier 
thin blade lets it work where a com 
pass saw won't. One particularly 
handy keyhole saw has a handle that 
can be slipped along the blade and 
clamped at any point. Moved well 
forward, it practically eliminates the 
chance of bowing 


6 lesser-known 
handsaws 


Flooring saw. A wood saw with ex- 
tra teeth on its back for starting its 
own hole anywhere. You worry this 
part of the blade through and continue 
with the regular teeth. 

Stickleback saw. A handy tool for 
making holes in walls and panels. It 
has a fixed spiral blade with a drill tip 
You twist it to make a starting hole, 
then cut with an in-and-out 
sawing in any direction. 

Metal-cutting handsaw. Fine hack- 
saw-like teeth let this versatile cutter 
bite through copper, brass and alumi- 
num—as well as wood 

Plumber’s saw. This 18-incher will 
cut lead and cast-iron pipe, along with 
joists or flooring containing nails. A 
reversible handle makes overhead saw 
ing easy 

Nest of saws. A many-purpose tool 
with a coarse blade for wood; a me 
dium blade for metals, plastics and 
fine wood; and a fine blade for sheet 
metal. These blades are also reversible 
for overhead work. 

All-purpose saw (reversible blads 
Handy for cutting off nails behind 
moldings; equally useful for sawing 
very hard counter-top materials 


motion, 


B10 CHOOSING THE RIGHT HANDSAWS 


Coping and scro!! saws. The time may 
come when you'll #art to cut fine 
fretwork for a piece*ef furniture—a 
speaker-enclosure grille, say. A coping 
saw or its larger companion, a scroll 
saw, are the tools for that. Very thin 
replaceable blades held in their U 
shaped frames will follow the 
intricate patterns, provided there’s 
enough throat clearance. The blade 
ends are either looped or supplied with 


most 
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cross pins to fit notched stretchers at 
both ends of the frame. Twisting the 
threaded handle draws the blade taut. 
Good coping and scroll saws allow the 
blade to be gripped at any angle in the 
frame. To make an interior cut, you 
must drill a starting hole and slip the 
blade through it before attaching it to 
the frame. On inside cuts that call for 
square corners, saw down the full 


length of one straightaway, then back 


PLUMBER'S 


NEST OF SAWS 


‘MostWomen . 
Wouldnt Dare ! 


Says Mrs. S. Claus 


Giftwav Drive. Naréek D-alea 


up enough to arc the blade to the next 
straightaway. Continue doing this un- 
til you have freed the bulk of the 
waste stock with a‘ final curved cut 
Then reverse the direction of the saw 
and clear out the quarter-round sec 
tions with short, straight cuts 

Some coping and scroll-saw blades 
eliminate the need to clear out corners 
Either spiral or circular teeth let them 
cut in any direction 


METAL - CUTTING 
HANDSAW 


SAV 


AN 
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KA ALL-PURPOSE 
S SAW 
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P.S. EXTRA: 
YOUR TEAR-OUT 
BOOKLET NO. 12 
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A Ne oN 
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] 
be remove this booklet, 


place your left hand on 
the facing magazine page, 
grasp the booklet with your 
right, and pull it gently away. 

After reading, file for fu- 
ture reference. You'll find it 
valuable on many home jobs. 
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“Most Women 
Wouldnt Dare ! 


Says Mrs. S. Claus 
Giftway Drive, North Pole 







Would your wife? Frankly, most women 
wouldn't dare pick out a tool for a Christmas 
present and feel sure it’s the one that hubby 
really wants. Well, here’s the perfect solu- 
tion — for you, and for her. For you — it's 
the new 2.7 amp. 1114 Power Drill that 
drives a complete workshop with matched 
attachments. For her — it’s a happy shoppers 
world if you get real “sneaky” and check the 
tools you want in this ad and leave it on her 
kitchen counter 


Christmas hints by 









THE DRILL THAT DRIVES A WORKSHOP! 


Ce att ‘ty 


$15.50 


it4 
a" Power Orill 
$22.95 







Jig -— i Sante 
95 


Fleer 
eo cow Polisher 
Attec men Attechment /, 
. —Drilt $13.5 $29.95 | 
‘ a Press i 

ial lal > bres Bench 

a 7-te-1 ed wechme 
$9. Reducer, $13.50 a”. “ 





Portable 

Jig Sew 

Attachment Hedge Trimmer Attachment 
. $12.95 





$12.50 

















VERY IT’S A PLANE! 

cS Special 

‘ GIFT 

Famous “big brother” of EXTRA RLADE FREE 
the 1114 Drill—the “888” oe . 
Dyno-Mite Power Unit. The Plane-’R-File is handy in every home. 
Packs @ fell 1/3 4°. Handle reverses to make either a plane or 
Drives attachments shown file. AND, for Christmas only, there's on 
hats old Gets an extra tungsten carbide blade worth 89¢ in- 
Costs only $39.95 com- cluded free. Total cost: just $3.49. 
pletely equipped as 34” 
drill, 6” dise sander, and MILLERS FALLS 
6” polisher. 


agele) 5 


MILLERS FALLS COMPANY 
Dept. PS-26, Greenfield, Massachusetts 
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Soldering 
Guns Do 
Dozens 
of Extra 
Jobs 


Use it just for soldering? 
Not at all. You can put 

the heat on dozens of 
household chores and repairs 


By Jerry Parker 
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EXT time you’re in a do-it-yourself 
dilemma, pardner, you’ might 
reach for an electric gun. A sold- 

ering gun, that This versatile tool 
packs a red-hot punch that can put the 
whammy on many a workshop or house- 
hold fix-it chore. 

The electric gun is a streamlined, up- 
to-date version of the old soldering iron. 
Maybe you’ve used one for building hi-fi 
equipment, for metalwork, for electrical 
jobs. Undoubtedly you’ve liked its easy 


is 
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WARDMAST'R 
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handling and its quick-trigger action. 
But did you know that it also will per 
form a host of cutting, welding, mending, 
sealing and burning jobs? In fact, it has 
almost come to the pass where the great- 
est contribution of the electric gun is 
made in non-soldering assignments. 
Types of guns. There are two types of 
electric guns. One has a built-in trans- 
former, the other a resistance-wire wind- 
ing controlled by a thermostat. The trans- 


former gun is_ heavier, bulkier, 


more 


Both guns operate the same way 


CRAFTSMAN 
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PISTOL-GRIP SOLDERING TOOLS are increas- 
ingly popular. Those that heat instantly are 
usually called guns. Some, like the pistol-grip 
Ungar above, are continuous-heat irons. 


powerful, works only on AC current. The 
resistance gun functions on AC or DC 
They 
remain cool until you pull the trigger 
press the button). Then you get instant 
heat at the tip. You can get a gun of 
about 100 watts for $6. More powerful 
guns, up to 275 watts, cost $10-12 

In addition to its obvious virtues—the 
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Soldering Gun 


TAKING DENTS OUT OF WOOD is easy with a 
smoothing tip in the gun. Run the hot tip over 
a dampened cloth; the steam generated will 
cause wood fibers to swell, erasing the dent. 


REMOVING OLD PUTTY from window frames, an 
otherwise irksome job, is a cinch with a cutting 
tip on the gun. When red-hot, the tip slices 
through even bone-hard putty like cheese. 


easy pistol grip, the way the barrel gets 
into almost inaccessible places—you have 
interchangeable tips of unusual design for 
your electric gun. These extra tips (they 
cost around 60 cents each) are what make 
it a jack-of-all-trades. 

Besides a soldering tip, you can fit your 
gun with a sharp cutting tip or a broad 
smoothing tip. With these, you can per- 
form an amazing variety of work. 

Cutting. You slip the cutting tip in 
your gun, tighten the setscrews, press the 
trigger, and in seconds the tip glows 
cherry red. What can you cut? Almost 
anything but metal. 

One of the handiest uses of the tip is in 
cutting plastic wall tile or resilient floor 
tile. The way to do it: Turn the tile over, 
mark your cut, draw the hot tip along the 
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line. Smooth the underside of the cut if 
necessary. 

The cutting tip is also fine for remov- 
ing old putty. This can be a nasty, even 
hazardous, chore when you go at it with 
a chisel. Your electric gun will burn out 
the ossified putty as though it were cream 
cheese. 

The cutting tip makes a good burning 
tool, too. You can use it to burn your 
name or initials in the handles of your 
tools. You can make rustic but good-look- 
ing house signs and markers. Or you can 
manufacture long-lasting identification 
tags for garden plants and bushes. 

Plastic welding. Your electric gun is 
the best first aid for any broken or torn 
plastic gadget around the house. Join the 
broken parts and hold them, with a small 
clamp if necessary, while you make a pass 
or two over the joint with the smoothing 
tip of your gun. Lightly smooth the fin- 
ished joint. You'll find that plastic sets in 
seconds. 

Sometimes softening one part and 
pressing the other against it will do the 
trick. On sheet-plastic material you may 
need to put a piece of paper under the 
tip of your gun to keep it from sticking. 

Heat sealing. The smoothing tip will 
also seal freezer packages or other wax or 
plastic bags and wrappers. It’s essential 
to keep a plain piece of paper between 
the gun tip and your work so that the ma- 
terial being sealed won’t stick to the 
smoothing tip. A light application of heat 
will do the job. 

Camera fans will find a gun invaluable 
for mounting color slides. Use the 
smoothing tip to seal the edges of the card- 
board holders. 

Furniture repair. This is one of the 
many odd jobs for which the electric gun 
is uniquely fitted. You can use it to elim- 
inate dents, for instance. Put a damp 
cloth over the dent. Place the hot smooth 
ing tip of your gun over cloth and dent, 
and keep it there until the cloth is dry. 
The tip will generate steam, causing the 
wood fibers to swell. Presto!—the dent 
has disappeared. If it’s a real deep gouge, 
you may have to repeat the operation. 

To conceal scratches or nicks, use the 
smoothing tip to melt stick wax or stick 
shellac. Daub the wax or shellac on the 
scratch and smooth out. 

Other uses. This category is as unlim- 
ited as your imagination. For one thing, 
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Stop Drips Quick 
with 
PIPE . 
WRENCHES! _~*% 
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You do it fast and 

easily with tough, 

special analysis steel 

P&C Pipe Wrenches. 

Deeply milled, oil tem- 

pered teeth give you real 

gripping power, prevent 
slipping, knuckle busting. 

Shop from colorful P&C Mer- 

chandisers, in 12,000 stores. 

Send 10c for catalog. 


“E2C) Toor co. 


Box 5926, Portland 22, Oregon 
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THE RIGHT POWER SAW 
—Cuts 2x4's in seconds—cuts 
\%" steel. Does work of rip, jig 
cross cut, scrol!, coping, hack 
band, keyhole saw. Cuts any 
shape; straight lines, curves 
circles, designs. Makes own 
starting hole. Saw Kit with 
saw, rip guide, circle cutting 
attachment, metal carry-box, 5 
blades $32.95. 


$29.95 
THE RIGHT 2-SPEED, \" 
POWER DRILL —Changes 
from 1000 to 3000 r.p.m.— 
change is quick, positive. AC / 
OC motor delivers maximum 
torque under load. 35 piece 
Accessory and Toter Kit $9.95. 


When you want 
the finest 

in Handsaws 
INSIST ON 
SANDVIK 


ONISLLUGAGY ANMOUH NOLES 


e, simply send this 


S, checks, M&®,’s) to 
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THE RIGHT ELECTRONIC 
SOLDERING GUNS—ideai 
for practically all home solider 
ing jobs. Working hot in 2% to 
5 seconds. Long reach, long 
life tips. Automatic spotlight 
Sturdy plastic housings, all! 
pertectly balanced. 6 models— 
feather-light 100 watt to 250 
watt heavy duty. Other guns 
and kits $5.95 to $15.95. 


ad 


e * $13.95 

Qo $19.95 
THE RIGHT SANDER- POL- 
ISHERS and KITS—Sand, 
polish any surface —wood, 
metal, paint, plaster. Gives 
scratch-free surface. 3 types— 
fine finishing, general utility, 
heavy duty 


Extra high 
crown, 

taper ground 
blade of 
Sandvik's own 
Swedish 


See Sandvik at your 
hardware dealer. Write today 
for this booklet on the 

care and use of hand saws. 


elk, 


Sandvik srees inc. 


Saw & Too! Division 





Soldering Gun 


your electric gun will do a dandy job of 


applying the thin wood tapes used to 


cover plywood edges. These tapes usually 
have a thermosetting adhesive on the 


back. After you have wet the adhesive 
with the recommended solvent, put the 
tape in place and use the smoothing tip 


.of your iron to weld it there. 


Homemade Tips Increase a Gun’s Usefulness 
By Joseph Tartas 


( BSTINATE soldering jobs that resist 

your best efforts to get a clean, tight 
joint with a conventional gun and tip are 
a breeze with a special tip you can make 
yourself for only a few pennies. The sol- 
dering gun will reach tighter spots and 
handle heavier jobs. 

Chassis ground connections, heavy sol- 
der lugs, bus wires and similar electrical 
jobs that try your patience can be done 
in seconds. Tempered metals such as 
spring brass, beryllium-copper and phos- 
phor bronze can be soldered to heavier 
metal parts without drawing the temper. 

How it works. The special tip is no- 
thing more than a pair of electrodes in- 
serted in the soldering gun. These let you 
shoot low-voltage, high-amperage current 
through the metal to be soldered. The 
heavy current flowing through the work- 
piece heats it just as wire in an electric 
heater is heated by current flowing 
through it. 

All the heat is concentrated right where 
you want it—in the area of the metal to 
be soldered that’s between the electrodes. 
The work itself actually becomes part of 
the soldering-gun circuit. A_ soldering 
iron, by contrast, must transfer heat to 
the work by conduction. 


BEND THE HOMEMADE TIPS to fit each job. Tip 
ends should just straddle the work to be soldered 
—to keep the heating path as short as possible. 
This keeps heat from being wasted. Regular 
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Use a heavy-duty soldering gun rated 
at 275 watts for best results. A 250-watt 
gun will work too, though slower. Light- 
duty guns lack the heating capacity to 
handle large pieces of work. 

To make a tip, you need an extra pair 
of tip nuts and less than a foot of 48 cop- 
per wire. Cut two 4” lengths of wire and 
bend an end of each to fit into the gun. 
With wires inserted and resting on a work 
bench, file flats on their exposed ends. 
This should be done with the gun handle 
pointing to the left if you’re right-handed. 

Tinning the tip. Rest the tip on a piece 
of metal and lay a strip of flux-core solder 
across the wires. Press the trigger. When 
the solder melts, wipe it onto the tip with 
a rag or stiff brush. 

Now the special tip is ready for use. 
Simply bend the ends of the wires before 
each job so they will straddle the work 
with the shortest possible path. 

To solder well, hold the tips firmly 
against the work. A good electrical con- 
tact is necessary to get maximum current 
flow and heat. Tighten the tip nuts oc- 
casionally to ensure close contact—cor- 
rosion can weaken a connection. Some- 
times an entire tip becomes so corroded it 
must be replaced. Overlong heating times 
that are not improved by tightening the 
tip nuts are a sign of this. 


and homemade tips for one 250-watt soldering 
gun are shown above. The homemade tips ( pair 
at right) were bent with pliers from +8 wire 
as described in the text above. END 








DON'T COME UNGLUED 
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PUSH-BUTTON 
WHITE GLUE 
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Filamemaster Div. Dyna- Therm 
Chem. Corp., Culver City, Calif 





SAVE $21.00 
on Delta's Circular Saw Special 


For a limited time only, you can get the famous Delta 
9” tilting arbor circular saw—complete with steel 
stand and extension wings—regularly priced $138.00 
at Special Price of $117.00. For details and FREE $21.00 
savings coupon write: Rockwell Mfg. Co., Delta Power 
Tool Div., 504M N. Lexington Ave., Pittsburgh 8, Pa 








G R S$ 


In Stock — Immediate Delivery 
Gears, speed reducers. sprockets. thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago 
stock Can also quote on special gears of 
any kind. Send us your blueprints and in- 
quiries 
Send for Complete Catalog No. 220 


CHICAGO GEAR WORKS 


440-450 N. Oakley Biva. Chicago 12, ti. 








STAINLESS STEEL CONTAINERS 


y 6 gallons. 16 ins. x 1l ins. x 11 
8 20g. Stainless Stee 

no crevices Many 
savoratertes food mfr 

2 lids forming tight 

a splast ] for security in transit 

= of Ren $15.00 
et Y for direct despatch anywhere 


THOMAS FOULKES, Lansdowne Rd., London E.11 


orners 


it only 


, England 








sss, NEW, IMPROVED CALCULATOR 
, FOR WOODWORKERS only 25¢ 


information on lumber, 

\ pails rete Mixes, painting materials, 

} et ( ent cee, oe aes Just 

j set dial rw oy specific ms, tO convert 

4 j linear to board feet, fir sd bi it Siz 

oo compare characteristics of woods. 6” dia- 

meter heavily varnished cardboard. Send 

?, so stamps, please to Greenlee Tool Co., 
= 2132 Columbia Avenue, Rockford, Illinois. 
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Loosens Rusted Bolts 


nuts, screws, ‘‘frozen’’ parts! 


LIQUID 


The super-penetrating rust 
solvent that quickly loosens 
rust and corrosion. 

AT HARDWARE STORES, GARAGES 
SERVICE STATIONS, EVERYWHERE 
RADIATOR SPECIALTY CO. 
Cherlotte, N. C. 


307. CAN 


| 
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NOT 
THIS 


Vibrator gadget 


BUT THIS... tre 
professional-type integral '% 
h.p. Motor-Compressor out- 
fit, complete! 


NOT 
THIS 


Piston Makeshift 


FOR THE MAN WHO 
TAKES PRIDE IN HIS CRAFTSMANSHIP... 


SPRAE AG) 


PAINT SPRAYING OUTFIT 


IDEAL AIR SOURCE 
For Cleaning Small Precision Equipment, T-V Radio Chassis, etc 


Outpertorms, outvalues any equally 
compact sprayer at ANY price! 
Nothing else like it! 
beautiful, professional results immedi- 
ately! A true precision-tool built by 
world’s largest manufacturer of portable 
paint spraying equipment, to highest 
standards of master painters, finishers. 
Sprays paint, varnish, lacquer, enamel — 
anything. Easier to clean than a brush; 
paints 4 times faster; gives immeasur- 
ably finer, smoother finish. Get free facts 
about the BIG DIFFERENCE between 
Sprayit 400 and all other types commonly 
sold. Ask at your hardware or paint store 


—or mail coupon NOW! 
complete ready to spray *39°= 
($40.95 in 11 western states) 

@eeeeeeeeeeeeeee ee eeeeeeeeeeeeee 
THOMAS INDUSTRIES INC. 
Electric Sprayit Division 


Sheboygan, Wisconsin, Dept. PS-12 


Please tell me all about SPRAYIT "400". Who is my 
nearest SPRAYIT “400” dealer? No obligation! 


Even beginners get 


Name__ = 
Address___ 
a Zone State 
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STEADYING 
ANAIL SET 


STARTING POSITION 
WHEN PULLING NAILS 


POSITION OF 
BLOCK FOR 
INCREASED 
LEVERAGE 


7 Hammer Do’s and Don’ts 


e Do keep hammer heads clean and 
dry. A greasy face may slip off a nail and 
damage the work, or your hand. 

@e Don’t hammer with the side, or 
“cheek” of the head. It won’t take such 
abuse. 

@ Do strike with the center of the face 
It’s specially hardened for that purpose 

e Don’t damage the face by striking 
steel harder than itself. Use caution when 
working with case-hardened nails. 
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Using a 
Nail Hammer 


The right grip. To start a nail, or when 
working in very cramped quarters, you'll 
find it easiest to choke the hammer han- 
dle (grip it a bit forward toward the 
head). Hold the nail between your thumb 
and forefinger, with the point pressed 
against the work at the desired angle. 
Give it a couple of light taps. Then get 
your fingers out of the way. Now grip the 
handle about an inch from its end, heft 
it, and shift your hand if necessary, until 
the tool feels nicely balanced. Rest the 
face of its head squarely on the nail and 
give it another tap to determine your aim 


The right swing. Hammer blows are de 
livered through the wrist, elbow and 
shoulder, or all three, depending on the 
force you want to exert. Swing rhythmical- 
ly, in an easy arc. Don’t let the hammer 
head twist, and keep the handle parallel to 
the nail head at the moment of impact. 
This way, the face will always deliver 
square blows. If a nail bends, draw it and 
start a new one in a new place. 

When you use a hammer with a nail set 
to drive finishing nails below the surface 
of wood, strike the head of the set just as 
squarely as you would a nail. At the same 
time, rest your little finger on the work 
in a position that steadies the set and 
prevents its slipping off the nail head. 
Sink heads about 1/16” below the surface. 


Nail pulling. Use the claw to lift the nail 
head about 14”. Then put a block of wood 
under the hammer head to provide a ful- 
crum for extra leverage and prevent dam- 
aging the wood and bending the nail. 


@ Do grip a hammer firmly. Otherwise 
it may fly out of your hand. 

@ Don’t use a hammer with a loose 
head, or tape up a handle that’s even 
slightly fractured. Apply new wedges to 
retighten a loose head—a new handle if 
the old one is cracked. 

@ Don’t use.a hammer claw to pry 
heavy framing members apart, strip off 
clapboards, or open big crates. A wreck- 
ing bar is the right tool for these jobs. 





O 


Wood Screws 
(types and sizes) 


fe FIT the screw to the job, select a 
size at least 14” shorter than the com- 
bined measurements of the two pieces be- 
ing joined. Where strength is important, 
use the largest diameter of screw that’s 
made in the length you require. 


FLAT 
HEAD 


OVAL 
HEAD 


ROUND 

wend THE length of a 
screw is measured 
from the point to the 
largest diameter of 
the head, whatever 
the type—to the flat 
surface of flatheads, 
the ridge of oval- 
heads, the underside 
of roundheads. 


LENGTH 


WHERE heads will 
be exposed, consider 
Phillips heads. The 
Phillips head centers 
the driving bit auto- 
matically, is ideal for 
power screwdrivers 
Phillips are availa- 
ble in all head styles, 
although not as wide- 
ly stocked as slotted. 


w~> @ 


ff 


SLOTTED HEAD 


iit 


PHILLIPS HEAD 


WHEN buying screws, ask 
for length, number and type 

in that order. The screw 
shown is, perhaps, the most 
popular size. It’s commonly 
used for joining 34” pine or 
plywood. It is a 1'4,”-12, 
flathead, and that’s what 
you ask for. 


ScREWS are made of steel, brass, silicon 
bronze, aluminum and _ stainless steel, 
with various plated finishes. Plain steel 
screws are fine under filler or plugs. Use 
plated screws for matching hardware and 
for mild _ corrosion-resistance. Where 
heavy corrosion is likely, choose galva- 
nized steel, brass, chrome-plated brass, 
bronze, aluminum or stainless. 


materials 
file 


Shank 
Diam 


Screw 
No 


Lengths 
Available 


0 060” V4"-¥~” 


1 
@eeeeee0e7e292e2e 
! 


| 


} 


4 


@@é 


uw 


| 
} 


% 


TO FIND THE SIZE of a. screw, place it between 
the parallel lines beside the screw numbers 
above until you find a pair of lines exactly 
equal to the screw diameter. Lengths listed on 
the chart increase by “%” up to 1”; by “4” 
from 1” to 3”, and by 4%” from 3” to 5”. 
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SCREW COMPANY 


STATESWRAE «6+ §OETH Cam@uiNA 


South 


COUNTER 
SINK (C 


SHANK 
HOLE ‘B 


PILOT 
HOLE (A 


REFERENCE CHART 


HOLE SIZE RECOMMENDATIONS FOR 
WOOD SCREWS 


One of the ways in which home craftsmen produce projects with a pro 
fessional look is in the attention paid to small but important construction 
details. One of these “quality” details is use of the proper size pilot hole 
Especially when working with hardwoods, screws are easier to drive and 
there is less chance of damage if pilot and shank holes are drilled as per 
the illustration at left. The holes should be slightly smaller than thread 
diameter of screw, and bored to a depth of half the length of screw thread 
penetration into the second piece of wood. Length of screw should be at 
least 's” less than combined depth of material being joined. See chart below 
for standard specitications 





HARD WOODS 


TWIST BIT DRILI 
Nearest ‘ Gauge No 


act 


PILOT HOLES (A SHANK CLEARANCE HOLES (B 





COUNTER 
SINK (C 


SOFT WOODS 


rWIsT BIT DRILI 
Ne Gauge N 


DRILI NO. OF 
rWisT BI (auge No | AUGER BIT 
N t ‘ or Letter Te ¢ nt ‘ 

‘ 


head 





66 
57 
54 
53 
51 
47 
44 
39 
35 
33 
31 
29 
25 
14 
10 
6 
‘ 3 
M4 D 


1 


0 
1 
2 
3 
4 
5 
6 
7 
8 





onrtntZtOooouuss & & w 


o 


"4 10 
Ns W 
“ 12 





*Sizes of holes recommended for average application. Slightly larger or smaller holes may be required. 


Look for the familiar Southern EZ to Cc label at your hardware or 
building supply dealer. Buy ‘em by name—buy ‘em by the box and save! 
Southern Screw Company, P. O. Box 1360, Statesville, North Carolina 


Wood Screws 
Tapping Screws 
Machine Screws 

and Nuts 

Wood Drive Screws 
Stove Bolts 
Carriage Bolts 


SCREW COMPANY 


STATESVILLE a WORTH CAROLINA 





ONLY A SCREW HOLDS LIKE A SCREW @ SOLD THROUGH LEADING WHOLESALE DISTRIBUTORS 
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Stairways 





TO CURE A SQUEAK caused by friction be- 
tween the tread and riser, drive helically 
grooved nails at an angle through the tread 
to the riser, or long wood screws covered 
with plugs that match the tread. A _ thin 


How to repair worn treads 


BADLY WORN EDGE, or nose, of a tread, result 
of heavy traffic or prolonged use, can be built 
up by chiseling out a recess and gluing in a 
new piece of hardwood. Plane it flush and 
round its edge to fit the original contour, and 
finish it to match the surrounding wood. 





fix-it file 











glue-coated wedge (right), driven into the 
joint where the riser is recessed into the 
tread, will sometimes help. When the under- 
side of stairs is accessible, existing wedges 
can be driven tighter or glued and nailed. 


IF IT’S DAMAGED BEYOND REPAIR, the whole 
tread must be replaced. Remove the old 
tread and use it as a pattern. Here, a new 
tread and riser are being assembled and 
stained to match the stairway. Next step is 
to slip it into position and fasten with screws. 
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Cures for shaky handrails 


— 


A LOOSE HANDRAIL is often traceable to its 
main support—the newel post. If space per- 
mits, work glue in behind the post and draw 
it up tight with one or two long screws. If 
necessary, counterbore deeply for the screw 
head and fill the hole with a matching plug. 


WALL BRACKETS that hold handrail may come 
loose because screws did not strike studs. 
Ream out screw holes and install expanding- 
type anchors or toggle bolts in the wall. The 
bracket can then be drawn up tight with the 
screws that come with the anchors. A shield 


Repairing a broken baluster 


* 


EASIEST WAY to repair a broken baluster is 
to have a cabinet shop turn a new one. But 
many breaks can be mended. Reinforce the 
repair by boring a loose-fitting hole in each 
part for a dowel (left). Partly fill the hole 
with glue and coat the splintered ends, then 
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LOOSE BALUSTERS can give a handrail a wob- 
bly feel. The sure cure is removal of fille: 
strips so baluster can be glued and nailed, 
but a filler material such as plastic wood can 
be used to eliminate a small amount of play. 
Tamp it into the crack a little at a time. 


(center) cut from thin hardboard or metal 
will cover old screwholes or wall damage 
caused by shifting the bracket. Smooth a 
splintered rail with a hand plane or spoke- 
shave (right), sand with fine-grit paper and 
refinish to match the opposite rail. 


bring the parts together. Tie the splinters 
down by wrapping them with waxed twine 
and clamp the baluster on a board to hold 
alignment (center). When dry, remove the 
twine, sand smooth, and refinish before nail- 
ing the baluster in position. 





‘His and Hers"Tape and Rule Set 


() W, only $529 


YOUR HAROWARE STORE 
(ACTUAL $6.39 VALUE) 


No more "By Buess 
and by gosh’ with 


this unusual gift idea 
YOUR 
FOR HIM... 0-foot Lufkin steel tape Gh g 6 
that’s so or home projects . 50 FT. BANNER TAPE 
, 6 LADY'S MAN RULE 
He'll use lay out a patio, locate 


8 xin 
property lines, measure rooms for wall y (een 
paper or flooring It's perfect for those 


difficult, longer distances 


FOR HER ...a 6-foot Lady's Man rule 


in pastel-colored case, just the right size 

for her purse or sewing basket. She'll use THE UFKI RULE cS "OM PANY 
it 101 different ways from measuring 

her waistline to cooking (with a temper- ne pings 
ature chart on the back 


You can turn 
one tool into 
twenty-four 


9 Sy AMAZING, PERMANENT) a NON-ELECTRIC. HIGHLY PRACTICAL. 
with .. = A Conduct interesting ——— ents. fw of use Ket 


able steel items such as 


Bi f Dasher. MAGIC SWITCH | * hacky g Ibe. on stee! block 
& ATTACHMENTS | S° 2223 (RE is Se} Hes bun oF 13 +=: 


rieve valu 
h or “sal i water tools 
€ 


5 


Ot Ha bloc 
300 kit “or ‘Fiat Bars 5 Pa May 
3-2 Kit of Round Rods 5 Pai rs (10 , Magnets 


o Hot Pad Magnets. 10 for si 50 for 
Yo. S > ent of nail ma 
LAWNMOWER SHARPENERS F APANY, 3240 NW. 3 y) ve = " ia mi 


Only completely modern shop equipment in the ¥ : 

world. 6 Machines. Your choice production or — WAT HEATER 
light weight. LIGHTING sharpens bed knives in ter for just pennies—You just 
mower. Write. Experienced shop men will answer. ~ ASTER. MECHANIC'S new Faucet Water 


er over any faucet plus it 
ig T y x ‘ 4 = > ‘ ‘ et ar > got steaming 
TURNER-CLINE MFG. CO. antly for dishes, shaving. W: 


t ‘ Simple and safe 
New address: 906 Virginia Ave., Alamogordo, N.M. ary 116 


’¥. house current 
per hour for hot water 
i cabins, traile « 





re ed fror ikewarm to fu 
guar ents i. (Item 408) Wt. 2 Ibs 
F actory “price 


ao 























ANY Wien Use as portable or shop welder. Up to 300 
amps, Senior model. Made for years of trouble- 
= fre yntinuous service. Will handle light 

jobs. Easily welds up to Ved plate 
— rods. Built-in air cooling syster 
asy to strike and hold, because of 

ol AC Pp speciall designed arc stabilizer 

ee ee ee —s 38 h and dial control gives wide 

tadio Amateurs ERYONE! ; : : 
THE WHOLE WORLD TALKING! flange (Item 38) of we ing heats. Run welder at 2600 rmp 
_ cash, ck, mo) and y with tractor, jeep or 15 hp. gas engine, or 7 hp. ar riple V 
SEND ONLY $5. 00; pestan nan ‘S24 95 cop post belt or flat pulley. You can pay more, but you cal ‘$1 19 50 
for postpaid deliv SA y @ better welder. Wt s. $400.00 value ° 

ay COMP "LE Te Wir avila T-IN sre AKE R METAL .' NaiNer. : + KIT Two 10 leads, welding helmet, electrode 

pull-out na tuhes, roac co P ae containe« ratt s 

READY TO OPERATs NOTHING , NG p arene < clamp. Sold only with 


aranteed! vailable only from Western Radio, Dept. BPS-12, 
MASTER MECHANIC MFG. CO., Dept. 


Ke arney, Nebraska. 
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Wordless 
Workshop 


By Roy Doty 
and Hi Sibley 
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Short Cuts 
r= Wale Mm aE oy — 


oe OD ek — Oe 8 nd OO) 8 


PERFORATED BACK slopes so 
tools hang snugly against it, 
won't swing away and fall 
off when the bench is rolling. 
Tools are held to back by 
typical wire hangers. 


Roll-Around Workbench Totes All Tools to the Job 
Ever wish you could move your shop- they permit rolling the fully equipped 

to the job and save running back and _ shop back to the garage or basement. 

forth for tools? With this mobile bench The cabinet is simply a frame of one 

you can. Locking casters hold the bench | by-twos covered with tempered Masonite 

steady when work’s to be done. Released, Sturdy folding brackets support the work 
surface—also a hardboard 
covered frame—and swing 
it down flush with the face 
of the cabinet when not in 
use. Sliding doors above 
and below the work surface 
provide safe storage for 
tools and reference books. 
The doors move in grooves 
cut in the frame and can be 
fitted with cabinet locks if 
desired. 

The most-used tools are 
hung on. standard wire 
hangers fitted into a perfor- 
ated-hardboard panel that 
covers the back. 

Basic dimensions of the 
shop bench are: overall 
height, 42”; width, 48”; 
front-to-back depth at top, 
12”; at bottom, 24”, creat 
ing a slope at the back that 
keeps the tools from falling 
off their hangers when the 
bench is moved. The work 
surface is 22” by 46”. It is 
mounted on its supporting 
brackets at a convenient 

“ola. _ height for working, 30” from 
DROP-LEAF WORK SURFACE is suspended at bench height by the floor. Maynard Krueger 
hinged brackets having a diagonal arm that folds on a pivot. Sr., Gary, Ind. 
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Depth-Indicating Trowel 

PLANTING seeds and bulbs is a much 
simpler task if you file marks along one 
edge of the garden trowel to indicate 
depth. Marks an inch apart, for a dis- 
tance of four inches, are handiest. 


> I prevent air bubbles from forming on 
camera film during development by 


first soaking the film in water for a min- 
ute. Bubbles cause undeveloped spots on 
the negative, visible as dark specks on 
prints.—Avrom Weinberg, Milwaukee. 


A Stop for Problem Doors 

Some doors bang against radiators, 
bathtubs or another door when opened. If 
a stop can’t be fitted to the door, you can 
usually limit the swing with an L-shaped 
stop overhead. This kind is screwed to 
a quarter-circle of wood that’s fastened 
above the hinge side of the door by angle 
brackets. When painted to match, the 
wooden wedge will become inconspicuous. 

Frank A. Javor, Newark, N. J. 


Ritts % 
Rubber-Stamp Holders 

SPRING-TYPE clothespins are made to 
order for holding rubber stamps. You can 
fasten the holders to the edge of a shelf 
by driving a small common nail through 
the hole in the clothespin spring. 


> Hammering the wooden handle of a 
chisel won’t split it if you screw or tap a 
furniture glide onto the end. Use a glide 
having a single screw or prong and a di- 
ameter about the same as that of the 
handle.— Arthur Field, San Francisco. 


Putting Safety Stop on Vise 

Ever open your vise jaws all the way 
and suddenly find the movable jaw in 
your hand? To avoid this, drill and tap 
a hole near the end of the vise way (the 
sliding bar that supports the movable 
jaw) and install a bolt to prevent the 
jaws from being opened beyond safe 
limits. The bolt can be taken out any 
time a maximum opening is needed 
Bill Welsh, Miamisburg, Ohio. 
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Short Cuts 
and Tips 


Double-Decked 
Layout for Trains 
SINCE there was not room 
to stretch out our Lionel 
layout, I extended it to a 
second level. 
I attached the upper deck 
to two 2’-long four-by-fours 
and ran connecting track to 
the lower table an a contin- 
uous spiral around each 
post—two loops around one 
and one around the other. I 
mounted the spirals on arms 
screwed to the posts at in- 
tervals to give a pitch of 34,” 
to a length of track. The 
spirals were made of 34” plywood sound- __ trains would always head forward whether 
proofed with 14” fiberboard. The track they were climbing or descending. 
was laid out on each deck ina loopso the Harold V. Stark, Clarks Summit, Pa. 


Map Holder for Motor Scooter 
BECAUSE road maps in my pocket were 
usually crumpled to illegibility before the 
-end of a long scooter trip, I built a handy 
rack for them of light aluminum sheet, 
and included space for cigarettes. 
Cutting the outline from the pattern at 
right, I folded the metal on the dotted [yj - FS r | 
lines and fastened it near the steering = a . ‘= ae 5 
column with bolts.—Robert Gannon, NYC. | _|CUT,ON SOLID LINES— BEND ON DOTTED LINES | 


L = 
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T-SHAPED 
ALUMINUM 


STRIP “Me 











Keep a Miter Box Accurate 


To KEEP a miter box accurate and 
prolong its life, saw a kerf lengthwise 
in the top edges of the box. Then cut 
two strips of T-shaped aluminum and ce- 
ment them into the kerfs. Carefully saw 
through the aluminum into the guide 
slots, and you have finished the reinforc- 
ing job.—N. M. Pittman, Overton, Tex. 


| SHEET- 
METAL 
SCREW 


= 
® 


f 


a) \ 
\ a 
&-GAUGE WASHER 


® ‘ .2 ZED TO PIPE 
a 


Fix-It for Toy Wagon Wheel 


WHEN the wheel bearing of a toy 
wagon wheel gives out, here’s how to 
replace it. Weld or braze a 2”-diameter 
steel washer to a short length of 14” pipe. 
Drill the inside of the pipe to fit snugly 
on the axle and make four screw holes 
in the washer. Remove the old bushing, 
center the new one and drill pilot holes 
in the wheel disk. Fasten the washer to 
the wheel disk with sheet metal screws, 
and cut the pipe to proper length.— 
J. Hugh Capron, Winona, Minn. 


°—e 


Make a Caliper Superaccurate 

You can make an ordinary inside cali- 
per more sensitive by replacing one leg 
with a special indicating leg cut from 
is” sheet metal. A stiff wire pointer is 
pivoted at the bottom of the new leg to 
increase sensitivity. 

To use the tool as a precision gauge 
for checking inside holes, you set the cali 
per with a micrometer so that the needle 
centers over the zero mark on the in 
dicating leg. Then, when you insert the 
caliper in the hole, the needle will show 
the slightest deviation from its setting 
To take an accurate inside measurement, 
adjust the caliper in the cavity until the 
needle swings to zero and read this ad- 
justed setting with your micrometer.— 
D. A. Rogers, Minneapolis. 
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Short Cuts 
P-Cale MBE ot 


Screen-Door Protection 

A STAINLESS-STEEL or aluminum kick 
plate and horizontal bars of 1%” thin- 
wall electrical conduit or aluminum tub- 
ing will ornament a screen door and pre 
vent damage. 

You can get kick plates cut to size at 
many small sheet-metal shops. Install one 
on each side. Cut the tubing 2” longer 
than the opening, flatten the ends in a 
vise and drill for screws. I used No. 6 
cadmium-plated, ovalhead wood screws 
with finishing washers on both plate and 
tubing.—E. W. Kraft, W. Chicago, IIL. 


Protecting Hardboard Corners 
THE use to which hardboard may be 
put is often limited by the ease with 
which the corners and edges become dam- 
aged In making 

blackboards and bul- 

letin boards, I bind 

the corners’ with 

scrap aluminum, 

bending the metal 

over at the edges and 

fastening with dim- 

ples E. W. McNa- 


mara, Fairfield, Conn. 


ple Rt 
te - 


Safeguarding a Knife Switch 


A KNIFE switch can be protected by the 
bottoms of two cans of slightly greater 
radius than the length of the blades. Cut 
them into a little more than half-circles 
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Magnet Holds Razor Blades 
AFTER nicking my finger with a razor 
blade I had left loose in my workbench 
drawer, I bought an inexpensive horse- 
shoe magnet and sta 
pled it to the wall. 
Any kind of mag 
net attached to a 
wall, tool board, 
drawing board or the 
like will keep blades 
out of the way 
Thomas P. Morgan, 
Washington, D. C. 


to allow sufficient clearance for the blades 
to pivot while still leaving room to grip 
the handle. Be sure to cover the edges of 
both with plastic electrical tape before 
screwing them down over the switch. 
Carleton A. Phillips, Corning, N. Y. 








MAKES ANY HANDYMAN HANDIER 


BERNZ-O-MATIC METAL 
CARRY-ALL TORCH KIT 


i> 
wi> 


Torch 
head+ 
Sparki 


pencil burner unit-4 lity ‘poner 
soldering tip-+-flame ananies +-flint 
ghter, plus FREE metal kit, all for... 


39% 


One compact kit includes the famous instant-flame 
Bernz-O- Matic 
large jobs—from lighting fires to laying tiles to 
finishing furniture. -All 


Torch Kit in its special holiday wrap at your near- 


Torch plus accessories for little to 
Gift-shop for your Carry 


by hardware or department store now! 


OTTO BERNZ COMPANY ° ROCHESTER, NEW = 


IN CANADA OTTO BERN 





DOES ALL THIS 
AND MORE... 


} 








2500 WATT 


A. C. ELECTRIC 
GENERATOR 
[ e-Siete wnaes | 


Government Cost $250.00 


z: Only ‘125% 








Brand New SURPLUS 


Fully cepa nel 


tric y IDENT Al 


Deltve > Watts CONTINUOUSEN! - _ 

SUPPLY LIMITED! ORDER DIRECT FROM AD Phone 
Free Catalog of other Surplus, Hydraulics Tes" 
ROBERTS ELECTRIC CO., Dept. PS-878, 849 W. Grand, Chicago 22, Il 





EXTRA VALUE | 


Valve ‘‘plus’’ is built into 
every Gerstner Chest to guor- 
antee long life and superior 
performance. Free Catalog. 


GERSTNER TOOL CHESTS 
oe 7, Ohio 








(A) Shop Type 


(C) Home Work 
Transtormer 


(8) d 
Power Combination Shop Model 





PAINT SPRAY 
3a UNIT Including 


Spray Gun 
APPROX. 


ORIGINAL COST $325 
our LOW § 50 


PRICE 
t FOB Chicago 


recut om, 


aA “oo . ' “ont - (i 

- Ad. ri NOTHIN ELSE TO uy aw b> 

ORDER FROM T90s AD. Money Back Guarantee ai \ 
ILLINOIS MFG. a SUPPLY co. i | , 

1829 S. State Street, Dept. PS-12, Chicago 16, Ill. Kom dH 


NEW! FOR FINISHING WOOD EDGES 


WELDWOOD FLEXIBLE WOOD TRIM 


Real wood ve tf, por t n handy r 


re he 











N 


Sencre.® At your - © de 

SAVE! Get 89¢ somple + 

Send this od with 50¢ t ; $ > 
Corp.,Dept.PS-12-58 55 W. 44th St, NL Y. 34, N.Y 


Wave 2 paying business of your own! vy CHECK WERE 


You're just a step away from a profitable pan business 

of your own. Hobart has just the unit for you —low cost CA 298 Fe 

—1eal money makers r ou an 

tone the wide ~ eye dey my Seon oe (_} Build Your Own 

build your own if you desire with 2 generator only and Put name and-ad- 
dress in margin of 

this ad and mail. 








Tractor Tool Box 
Saves Farm Time 


Ir wis tractor breaks 
down in a field, Morris 
Fleming, Iroquois County, 
Ill., can make a repair on 
the spot without a long trip 
to the farm shop. A large 
wooden box mounted on the 
tractor drawbar holds a va- 
riety of tools. They are 
handy to get at from the 
tractor seat or ground.— 
Kenneth Imig, Watseka, Ill. 
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Stepped Rack Molds Squares 


WHEN my squares hung from a single 
nail on the tool board, the one I wanted 
was always at the back. To rack them up 
separately without wasting space, I made 
a holder of sheet aluminum. 


After making a layout (shown in draw- 
ing), I cut the notches on my jigsaw and 
filed them smooth. Then I bent the 
notched edges at right angles over a block 
in the vise. I used two nails to keep the 
rack from swinging on the tool board.— 
A. R. Tanner Jr., Poughkeepsie, N. Y. 




















News about the Carter 
Automotive Training Program 


If you qualify, you can attend 
a Carter School jn your area 


Trained auto mechanics are in short supply, and 
each year the shortage grows. That can mean 
steady work at good pay, because if you are a 
Carter School graduate you will have a thorough 
training in engine tune-up, fuel systems and auto 
electrics. Complete intensive training course in- 
cludes carburetion, circuits, trouble diagnosis. 


To qualify for a school in your area you should 
now be regularly employed in automotive service 
work, or in an establishment offering engine 
tune-up service. 


Primarily, we are interested in young men who 
are “engine enthusiasts,”’ who recognize the auto- 
motive service field as offering a life-time career. 


Write us, stating your background and tell us 
why you want this training. You may qualify! 


Carter Carburetor, Div. of QC£ Industries, inc. 
Dept. 820S e« St. Louis 7, Missouri 


ELECTRIC WELD BRAZE & CUT 


Home Appliances. Aun‘to parts. Farm-garden equipment 
toys. Make and repair playground couipment. 
lawn chairs, tables. orna 
mental iron work gates. 
ete. Solder, heat 
bend. and straighten, with 
terrific heat from are torch. 
Cat and weld ap te ! 
steel plate A million uses 
for Home, auto, farm, in 
factories ‘ 
- Works from any home 116 
volt plug-in. Complete with dark wetter" 6 mask, are torch of 


OI 
carbon welding and bresiag reds and complete Weiding Instruction 
Book = Ffficient —darnrbi year guarantee 

- cash, « no) and pay postman $9.95 plus COD 
00 5 and we will send 
owners. relatives. 
only from 
— Provides Correct Speed and 
Power to Drill Up to 1%." 


with ‘2 H.P. Motor 


Amazing new internally 
Aue MITERING VISE | geared speed reducer doubles 
on "hee ty ba et drill press Capac ity Gre ater 
- ta . pee ra ; power greate! efficiency, 
NAN - sed fe Picture greater productivity. Provides 
oe the correct speed and power! 
x= for larger drilling, reaming, tapping and boring 
on light presses. Easily installed in five minutes 
SAW etyaapgrenes boa EASY * Adaptable to all type machines a speed 
er Ni i range approx. 45 ‘to 3000 RPM. Made in 3 motor 

‘ a ‘i We Et shaft sizes: 4” —% . Write for literature. 


st 98 THE PULL-GEAR CO. 


“TRU-CIRCLE”’ 25429 Mound Road 


Center Line, Michigan 
saw set automat 
ically sets 


teeth DEALERS 
t 10 
or $9.95 
more 
MONEY BACK GUARANTEE 
A. D. McBURNEY, 5908 Hollywood Bivd., Hollywood 28, Cal., Dept. $-128 
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Short Cuts 
and Tips 
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Fenced-In Display Rack 
Protects Magazines 

ONE newsdealer keeps young 
hands off his magazines with a 
fence around his lowest display 
shelf. He cut pickets 24” long, 
rounded the top ends, and fas- 
tened them to one-by-two rails 

Will Stoll, Elmhurst, Il. 





\ Py 

Umbrella Rib Is Wire Threader 

A kB from an old umbrella is a fine 
“needle” for snaking cable or other leads 
through walls or floors. It’s good, too, for 
running speaker or intercom leads diago- 
nally from one room to another on floor 
below. Hook the wire through the eyelet 
that formerly held the umbrella covering. 

Frank A. Javor, Newark, N. J. 
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Clip Keeps Swinging Door Open 

A SPRING clip will hold open a door that 
swings shut in every breeze. Screw it to 
the back of the door in line with the base 
board doorstop so that it grips the stop 
firmly. This trick works well on a swing- 
ing door leading to a pantry or a dining 
room, where a prop might be awkward. 
Tom Griberg, Moline, Ill. 


Ruler Carries Magnifier 

You can get twice as much use 
from a shop or a desk ruler if you 
mount a small magnifying lens 
in one end. Then it will always 
be at hand for examining small 
parts and details. 

To prepare the mount, grip the 
edges of the ruler between the 
jaws of a vise and, with an auger 
bit, bore a hole to the diameter of 
the lens. Bond the glass to the 
wood around it with cellulose ce- 
ment.—Ken Murray, Colon, Mich. 
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“SUPER 9” 200 AMP WELDING KIT 
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Unequalied value! Low price! 

America’s finest tractor. Rug- 

gedily built. Easy to operate. 
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ines = “complete and diff 140 to 1 reduc- 
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SPECTACULAR — Dry-evel ride Eliminates hull drag. Increases 
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instructions on latest do-it-yourself inovation. Send $2.00 to 
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chinery—almost 
Welder comes complete 
accessories at low, low 

wired 110 V. A.C. or D.C 
money back guarantee. 
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SOLDER, CUT 
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AIRBORNE SALES CO., INC. DEPT. PS 1258 
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farm or shop on fenders, bodies, 
anything of metal. 
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price. 
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No experience 
carbon arc-torch and 
Operates from 
Order from this ad. 
Literature on larger equipment FREE. 


FOUR-WAY WELDER CO., Dept. F3-N,1810 S. Federal St., 


8501 Stellar Drive, Culver City. Calif 
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“FIRE UP” 
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Test Light Finds Hot Wire 

IN OLDER homes where electric wiring 
is not color coded, a small neon test light 
comes in handy for telling the hot from 
the neutral wire. Touch one test-light lead 
to one of the house wires and the other 
test-light lead to the metal box or cable 
sheath. If the neon light glows, you have 
the hot wire. If no glow, it’s the neutral 
wire.—lI. R. Hicks, Centralia, Mo. 


Cap Improves Electric Switch 


A cap from a toothpaste tube or small 
bottle makes it easier to grip one of those 
tiny twist-on electric switches. Pack the 
cap with wood filler, force it over the 
switch and wipe off any excess filler. A 
triangle of tape or an arrow painted on 
with nail enamel provides an on-off in- 
dicator.—Frank Shore, NYC. 
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Spools Make Cheap Clamps 

Empty spools make light, fast-setting 
woodworking clamps. Saw the spools in 
two and stack the halves with flange fac- 
ing flange. Put a washer at either end of 
the assembly, insert a 14,” machine bolt 
and cap it with a '/,”-20 wing nut. 

How wide the jaws of the clamp can be 
opened is limited only by the length of 
the bolt. For a very long stretch, use 
threaded 1,” rod. I pad the clamp jaws 
with cork disks for delicate work like that 
shown.—H. Y. Moon, Orient, N.Y. 
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Door Pocket Holds Glasses 

You can hang a handy pocket for sun- 
glasses right at the driver’s seat of your 
car. Loosen the meta! trim strip at the 
lower front corner of the window, insert 
the upper edge of a plastic shirt-pocket 
protector and retighten the strip. In 
winter, use the holder for the windshield 


scraper.—Thomas Green, Chicago. 
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Infrared 
[Continued fron 


1 
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page 
be broadcast directly to a giant digital 
computer, along with other information 
from ground stations; and the computer 
would make the final forecasts. When this 
happy day arrives, we’ll know that if we 
read “Fair and continued warm today 
and tomorrow,” and leave for a weekend 
at the beach, we won’t run into two days 
of steady, cold drizzle! 

Doing something about the weather is 
even better than predicting it. And that 
brings us to the next topic: outdoor ra 
diant heating with middle infrared 

Radiant heating with electricity is 
pretty old, of course. The new gimmick 
is putting the heating wires inside silica 
tubes, so that the radiant energy comes 
mostly from the tubes, not the wires. The 
silica emits mostly in the middle IR, 
whereas the hot wires in ordinary radiant 
heaters give off mainly near IR and vis- 
ible light. Too much of'these wave lengths 
are reflected by white skin and _ light- 
colored clothing, and thus wasted as far 
as warming a person is concerned. But 
in the middle and far IR, different shades 
of skin and most clothing and other 
ordinary materials (except polished met- 
als) absorb the radiant energy well. 

The silica heaters have already been 
in use in Europe for several years. They 
were installed in the grandstand at the 
1956 winter Olympics in Italy. And trav- 
elers in France and Germany have been 
surprised to come upon sidewalk cafés 
with people dining outdoors in the middle 
of winter. But only now are the units be- 
ginning to be sold in the U. S. 
Thermal-Aire, Inc., of Boston). 

dmong the first uses will be heating 
under the marquees of hotels and thea- 
ters, at toll booths, race-track grand- 
stands, and football stadiums. Downtown 
shopping districts may install the heaters 
to melt snow and provide March weather 
to lure customers on bitterly cold days. 
Costs of radiant heating are reasonably 
low, because it warms people directly in 
stead of first warming the air. And the 
silica heaters are fine for melting snow 
because snow absorbs long-wave infrared 
well, though it reflects visible light and 
near IR. 

Best of all are the prospects for home 
use. The heating is most effective and 
costs least, of course, when the area is 


(by 





Infrared 
shielded from the wind. So it may be- 
come common in the North to build low, 
ranch-style houses with the rooms placed 
around and facing in on an open court in 
the center. We can imagine some future 
Christmas season with people dining in 
the courtyard under the stars, or singing 
carols there dressed in ordinary indoor 
clothing, beneath a cold December sky. 

These are just a few of the possibilities 
we can see ahead. Infrared, though dis 
covered back in 1800, has been the most 
neglected part of the entire radiation 
spectrum, from radio waves to gamma 
rays. Probably not even one percent as 
much money has been spent on IR re 
search as on radar research. Only during 
the last few years is the neglect begin 
ning to end. So it’s reasonable to expect 
that many new applications will be dis- 
covered, including some we can’t even 
guess at now 

What about lie detection? What a lie 
detector really detects is a sign of emo- 
tional disturbance: a rise in blood pres 
sure or a drop in the electrical resistance 
of the skin due to perspiration. An IR 
lie detector would detect a slight rise in 
the temperature of the cheek, a sort of in- 
visible blush. Many people have thought 
of this possibility, though apparently no 
one has tested it yet. But there’s every 
reason to expect it would work. 

The great advantage of an IR lie de- 
tector is that the suspect wouldn’t have 
to know he was being examined. The dis- 
advantage would be the same as for all 
other lie detectors: It wouldn’t work if 
the suspect didn’t feel embarrassed at 
lying 

It might well be useless at political 
conventions when politicians make 
speeches promising to support the party 
platform. No experienced politician feels 
embarrassed about promising to support 
a platform! But reporters might find it 
handy to take concealed IR equipment to 
press conferences. There they could clev- 
erly mix in some embarrassing questions 
among the innocent ones and measure 
what happened to the “victim’s” cheek 
temperature. 

What about a lie detector that someone 
sitting in his living room could point at 
a man’s face on a TV screen? Unfortu- 
nately it doesn’t look possible. Not even 
infrared can do that. END 


new! Déah-Quik. 4; 


EASY TO INSTALL! 


ALL-PURPOSE SPRAY 
SUDS, SCRUBS 
and RINSES! 
ONLY $995 foi pode 


Deluxe Replacement Unit — 
attaches to your existing hose 


Dish-Quik makes quick work of dishes and a dozen other 
kitchen tasks! Even scrubs out the sink—yet your hands never 
touch hot, soapy water! To spray-rinse with hottest water, just 
press the thumb lever; or, tap the button for an instant flow 
of rich, foamy suds. Uses any good liquid detergent; holds 
two-day supply. Rugged, all-nylon brush gets dishes, pots and 
pans really clean! Fully guaranteed 


DO YOU HAVE A SPRAY THAT CAN 
BE REPLACED WITH DISH-QUIK 


1. The answer is “yes”, if your spray has a 
thumb-control. 
. Almost all sink sprays have thumb controls. 
— These sprays come in many shapes; are widely 
used, in nearly 20 million homes. 
. They are called ‘automatic sprays” because 


they spray automatically when the thumb con- 
trol is pressed. 
3 


. It's easy to replace any automatic spray with 
Dish-Quik. Simply unscrew the old spray. 
. Then attach Dish-Quik to the same hose. 


a >) SO Dish-Quik is one 
4 


of the new, official replacements, standardized 

to replace any old or worn-out automatic spray 

- In addition to Dish-Quik, the deluxe replace 

~ 4, ment, you can also choose Rinse-Quik, the 
74 standard replacement, for rinsing only. Replace 
v ment hoses and accessories also available. If 

you do not have a thumb-control spray, you 

5 cannot use these replacements. You can, how 


ever, install a new kitchen faucet equipped 

- s—* with your choice of Dish-Quik or Rinse-Quik 
Va 1 : ‘ : . 

A Pe; Ask for Dish-Quik and Rinse-Quik 

: Wherever Plumbing Goods Are Sold 


MAIL COUPON TODAY FOR FREE BOOKLET 


AUTOMATIC SPRAY SERVICE CENTER, Dept. 37 

1700 East 58th Place, Los Angeles |, Calif. 

Please send free 16-page booklet telling how to repair and main- 
tain automatic sprays and how to install new kitchen faucets 
that are equipped with these sprays 
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HOME REPAIR TIP NO. 46 


Wrap worn appliance cords with tough 
“ScoTcH” 33 Brand Plastic Electrical Tape. 
Stretchy, all-plastic tape is waterproof, insu- 
lates and protects cords against rough usage, 
wear, oil and corrosion. Sticks tight as skin, 
makes a neat repair. UL approved for elec- 
trical use. Handy for dozens of heavy duty 
repair jobs. Get ““ScoTcu” 

33 Plastic Electrical Tape 

in 39¢ or 75¢ rolls at 

stores everywhere. 


BETTER BUY TWO! 


Made by 
Minnesota Mining & Mfg. Co. 
St. Paul 6, Minn. 3M Co., 1958 


PAYS FOR ITSELF ON WINTER'S 


FIRST COLD DAY 
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- *¢ Instant upper cylinder lubri- 
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COMPLETE ciency. 


Tank Type Heater Save hundreds of dollars in 


costly winter repair bills, towing 
bills, time losses ... add years 
of “‘new engine” performance 
to your car. Easy installation. 
$4.95 There’s a ZERO-START 


COMPLETE Engine Heater Tailored for 
Dip Stick Heater your car...truck...or tractor 





Ask your dealer or order from this ad: 


PHILLIPS MANUFACTURING CO., INC. 


2816 Aldrich Avenue South 7 Minneapolis, 8 Minnesota 
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Which — Should You Buy First? 
less of which tool you are currently 
working with. 

A portable electric drill can be a good 
beginning. But if a drill press is added 
later, you will not shelve the original pur- 
chase. There will be plenty of jobs for 
which the portable is better suited. Nor 
will that portable cut-off saw of yours 
gather dust when you add a table saw to 
your collection. 

The question of accuracy. Generally 
speaking, more care is required to handle 
portable tools. You must control the tool 
as well as guide it. How you hold an elec- 
tric drill determines whether the holes will 
be square to the surface. 

Most times, you control accuracy with a 
portable saw. Most times, the miter gauge 
and rip fence on a stationary saw do the 
job for you. 

The portables need less space. A fairly 
respectable assortment requires little more 
storage room than a vacuum cleaner, while 
the stationaries require space not only 
for themselves but also for working room 
around them. 

The stationaries. The floor-bound tools 
offer a big advantage in speed, ease and 
accuracy. Using only the rip fence and 
miter gauge of a table saw, for example, 
you can turn out the parts for a dozen 
drawers almost as quickly as you can do 
one by the ruler-and-pencil method. And 
they’ll all mate exactly—there is little 
chance of a misfit. 

Consider a radial-arm saw if much of 
your work consists of cutting studs, rafters 
and joists. These operations represent a 
great bulk of the work you do if you're a 
“bhig-job” craftsman, and for them, you 
can’t beat the radial arm. That’s why it 
has always been the ideal contractor’s tool 
The portable saw will handle these jobs, 
too, besides being handy for working on 
the parts after they have been erected. But 
the radial arm has become popular for the 
home workshop because it also does fine 
mitering, compound mitering, dadoing, 
shaping, and hosts of other operations 
made possible through accessories. If you 
are going to furnish a house with good 
built-ins and furniture after you have the 
basic job done, keep this thought in mind: 
The radial arm makes a better all-around 
in-the-shop tool than a portable saw. 

Or you could consider the portable saw 





Which Tooi Should You Buy First? 
first and add a table saw later. In this case, 
cost might be a factor. How much would a 
portable saw, plus the table saw, plus ac- 
cessories you might need, cest? Is it less 
than a radial arm plus any accessories you 
might need for it? If your:work isn’t ex- 
cessively fussy, maybe you could get by 
with a portable plus an accessory table, 
permitting you to use it as a table saw 

Why a carry-about saber saw instead of 
a shop jigsaw? Smaller blades and finer 
work are possible with the jigsaw because 
its blades are stretched tight between up- 
per and lower chucks. But the currently 
spotlighted “saw that cuts its own starting 
hole” has much of the flexibility of the jig- 
saw and a great deal of ruggedness. Do 
you do more notching of studs and cutting 
of plumbing holes than you do pad sawing, 
compound-curve cutting, and fretwork? 
Then the saber saw you can carry in your 
hand is your tool 

Some stationaries are impressive be- 
cause of capacity. Like the bandsaw. What 
portable could cut through a 6”-square 
timber, or resaw a two-by-six, or make 
eight duplicates from an eight-piece pad 
of 34,” stock, and do it easily? Many a 
buyer’s eyes have bulged at such impres 
sive demonstrations and prompted im 
pulse-buying without asking the question, 
“How often is this kind of work neces- 
sary in my shop?” 

The monarch tools. These exclusives 
do jobs that other tools can’t. Like the 
lathe. Maybe it’s not talked about too 
much because its uses are specific, but it’s 
just as much a king. Happy the man who 
makes bowls, trays, lamp bases; there’s no 
choosing problem for him. The lathe is 
the only tool that does the job. 

In the same area are the sanders—port- 
able, that is. No matter what tools you've 
got or how many, whether you bring the 
job to the tools or the tools to the job, an 
abrasive hand is always needed. 

The most important point about buying 
power tools is to get those tools first that 
you will use most in the kind of work you 
want to do. In the long run, you will be 
happier with a thoiightful selection based 
on your own needs than you will be with 
a random collection of the latest fads 
bought on impulse. Still, the lucky man is 
the one who can afford not to make a de 
cision—he buys them all, portable and 
stationary. END 


FREE! WINTER-START 
INSURANCE ON YOUR 
PRESENT BATTERY 


regardless of make or age! 
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YOU START OR WE COME OUT AND START YOU! 


Let an Exide dealer check your battery. Look 
for his sign or in the Yellow Pages. Your battery 
doesn’t have to be an Exide. If it’s okay, it’s 
insured all winter. If it needs charging, you get 
Winter-Start Insurance as soon as he charges it. 


If your battery goes dead, phone your Exide 
man. He'll giye you a free start. Your policy in- 
sures you against one battery breakdown. If you 
need a new battery, he'll show you new Exides. 
You can depend on your Exide dealer. He's 
backed by the first name in batteries. Exides are 
available dry-charged or factory-filled. Prices 
are as low as $14.95. See your Exide man today. 


When it’s an Exide 
«+» you start! 
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_PRE-SMOKED P/PES 


Cool, sweet and mild 
from the first puff. 
No breaking-in 
because they're 
mechanically 
pre-smoked. 


mported 


Oitiar 


Starfire 7 

$350 ; 
other Dr. Grabows 
from $1.50 to $10 


Or demark of quality 


For informative booklet write 
Or. Grabow Pipe Co., Greensboro, N.C 


NTER ROADS... 
HE WHO Never HESITATES 
1S Never LOST 
DRIVE ASSUREDLY WITH 


HULL AUTO COMPASS 


At your dealer's or write 
for literature. $5.50 and $6.95 


HULL MFG. CO. P.O. Box 246-E-12, Warren, Ohio 


TAPE AND GLUE 
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Man’s ro Leap voward a Flight 
from p 
in the sili silence, rowel hard to 
earth. He was shaken up, not badly. 

“Tl never do that again,” he told me. 
“The first lesson you have to learn is to 
keep thrust on even if it threatens to 
drive you too high. It’s the thrust that 
lets you down easy. And the character- 
istics of the propulsion unit are such 
that you are let down smoothly even 
when it’s running out.” 

Sturdily, he tried it again. 
crouched, hit the button, and jumped 
Upward he arced, higher and _ higher 
Like a chip balanced on a fountain of 
exhaust gas, he rose for a long instant, 
and then dropped gently into clouds of 
dust and flying twigs. Firmly on his feet 
when he landed, he could have fired a 
burp gun or dived for a foxhole. 

In the final “hot” version, each of the 
five canisters lasts for “several” seconds 
They can be burned separately or, if a 
soldier is in real trouble, all at once. If 
burned in sequence, the total thrust dur 
ation is “about one minute.” The model 
is built with off-the-shelf hardware; its 
propellants do not explode if dropped o1 
punctured. New canisters can be snapped 
in place of exhausted ones in less than 
a minute. The thrust can be tailored to 
suit any size man. 

The curtain of security closes in here 
The exact time of completion of “hot” 
testing by Burdett’s group and its demon 
stration for Army brass cannot be dis 
closed. 

Listening to Burdett and his engineers, 
you get the feeling that the possibilities 
are boundless. Militarily, the jump belt 
gives a soldier the agility of a kangaroo 
A GI could leap across rivers, skitter 
across bogs, dash up slopes or even bluffs. 

Since the jump belt is not inherently 
expensive—and the skill called for no 
greater than that of many other athletic 
endeavors—there are civilian uses to 
think about, too. Burdett foresees fire- 
men racing into burning buildings, cops 
chasing running gunmen, mountain res- 
cue teams reaching stranded victims. 
Hunters could chase wounded deer, skiers 
could ride back uphill, explorers could 
avoid dangerous crevasses. 

Listening to the little group of engi- 
neers who built this strange new gadget, 
you feel that the sky is the limit. END 
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$2150 “X° DIRECT FROM MILL 


YOU SAVE the items which help make today's building 
cost expensive: high labor cost, contractor's profit and 
overhead, rr vce, architect’s fees. Cut-to-Fit elimi 
nates usual lumber and material waste, also costly mis 
takes. Anyone can assemble. Simple, easy-to-follow 
plans furnished and each part numbered. Complete with 
all lumber, roofing, nails, glass, hardware, paint, doors, 
windows. Freight paid. ow cost building plans sold 
separately if desired. 57 Homes and Floor Plans. 


5 EASY PAY PLANS 
COLOR CATALOG 


Sent |. |=) 


25¢ 
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INTERNATIONAL MILL & TIMBER CO. 
Dept. PS 128 Bay City, Mich. 
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Brand New! Portable Light Plants 

Push Button Start! Available from 

700 to 3500 watts (continuous 

duty) 115 volte AC power for 

trailers, camps, etc. CD approved 

12 volts DC (or 6 volts small 

units) for battery charging. No 

surplus parts used. New long | 

life engines, fiber glass insulated 

generators. Other features avail- . 

able—Remote control, fully 

automatic, and “No Load Idling.” 

Order today or write ae “nie. coD ban” 25% 

deposit. 700 watts (A7 77 Ib : 43.50 

1000/1200 watts (A012) 90 Ibs. S95. 50 
Easy Terms Available 


General Electronic Service Corp. 
P.O. Box 9 PS-12 
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You'll agree- “ 
it’s the 
HANDIEST 
PLIER 

OF THEM 

ALL 


® 
You'll like the all ‘round 
usefulness of the Channeliock 
No. 420. 


power ... its quick, non-slip adjust- 


ability up to 1-3/4” size. And you'll find 


its terrific gripping 


it easy to use in hard-to-get-at places 
because of its compact design. Mechan- 
ics everywhere say no other plier does 


sO many jobs so well. You'll say so, too! 


CHAMPION DeARMENT 
TOOL COMPANY 
MEADVILLE, PENNSYLVANIA 


—_— 5, = 
— ASK YOUR 
= TOOL SUPPLIER 
_ => FOR 
CHANNELLOCK 
PLIERS 


Be sure its a genuine CHANNELLOCK 
Look for the trademark on the handle 
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| All anes ra gd yg Drills 
WELD — SOLDER § “ochgonter 
, Unloaded, i 


Gears. most V,-imch drill 


| motors whirl at speeds up around 20,0( 
ANYTHING FAST! Me ee ee 


r.p.m. This is much too fast 
Fi By iB Otay 20 for most jobs. So high speed is traded for 
ligh torque at a lower speed by using 
AND REPAIRS 1001 ITEMS IN A JIFFY Beh F 5 
reduction gears. Generally two or more 
stages of reduction are better (and more 
expensive). The better the material used 
for gears and the more carefully they are 
machined, the more efficient the power 
transfer and the longer they’. last. Here’s 
another place your money can buy better 
quality 
Bearings. A big chunk of the motor’s 
power gets used up overcoming friction 
in the gears and bearings. In a typical 
AMAZING “MIGHTY-MITE SOLDER-ETTE” SAVES HUNDREDS drill (one gear-reduction stage and sleeve 
OF DOLLARS IN REPAIRS .. . FIXES EVERYTHING FROM 
TV SETS TO TOYS! You can save up to $25.00 the very 
first time you use your Solder-Ette. Stop paying expensive 
repair bills. Precision engineered, Solder-Ette permits you 
to make thousands of household and shop repairs in a 
jiffy! Repair appliances, TV & Radio Sets, lamps, elec- 
trical wiring, motors, toys, jeweiry, etc. Easy-grip handle 
is heat-proof. Modern design permits use in even most 
crowded spots. Copper alloy tip screws into super-heat 
element, permitting easy replacement. Complete with 
quality line cord. 25 Watts 110-120V AC/DC. FULLY GUAR 
ANTEED. If not delighted return within 10 days for full 
refund. Send $2.98 Postpaid plus 25¢ for PP & handling 
Sorry. no C.0.D. Tube Wholesalers Co., Dept. $-PS 
Box 61, Baldwin, L.1., N.Y 











KING MIDCET << 


LOW-SPEED DRIVERS like this Millers Falls take 
nut sockets and scre ewdriv er bits as well as drill 
™ \- 1 chucks. Low speed of 275 r.p.m. provides easy 
handling without extra speed reducer. 
2 GREAT AUTO BARGAINS 


pnginceredt ready 10 bearings) over half of the power at rated 
current will be lost in friction 

Better bearings can make a big dif 
ference in the amount of useful power 
you'll get from a given motor. One manu 
facturer puts it this way: “The addition 
of ball bearings to the armature and gear 
shafts can increase the efficiency of the 
tool from 40 percent to 50 or 60, depend- 
© World’s Largest ing on how many bearings are used and 


Line—New Fiberglass 


Hulls. Over 200 styles x BOAT their quality. 
Boats-Kits 


ts, Formed The chart bears him out. Here the 
Hulls, Semi & Custom 4a PLANS , PATTERNS 4 i 7 
finished. All types FRAME PACS figures are for maximum power output, 
Prams, Cruisers, Racers, Inboards, P > Pace - he ari yave > ove 
Outboards. Easy to build. Profes. [lf @ Over 400 Plans-Patterns, and the case for ball bearings sé ems even 
sional results. Dealers - Agents Inquire. Frame Nae +" Prams, more clear-cut. For example: The two 

ayaks, Nacers, Nunabouts, . * ° . 

Send 25¢ for 3-Colored Catalogs Bie arans. Cruisers. In Millers Falls drills seem to be practically 
52 pg. Kit Catalog plus 20 pg. Hard ; 


Outt s (6 ox : : -; : . 
ware and 8 pg. Armor Glass books. Mi pineoy ont stat Serdate identical except for the bearings used. 


(SPECIAL OFFER’) ‘ yt oa aa PE RT ga ae wt 
All 3colored CATALOGS plus . The one with slee ve bearings consumes 
Boating Handbook”... all for $1 kb”... Se 480 watts of electricity to produce the 


USTOM « CRAFT Buffalo 7M, N. Y. mechanical equivalent of 140 watts at the 
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All About Buying Electric Drills 
chuck. (One horsepower equals 746 
watts.) The same drill with ball bearings 
requires only 460 watts to produce 185 
watts output. 

The chuck. While chucks look alike 
(they’re now almost all of the gear type) 
some are truer than others. 

You can make a pretty fair test of 
chuck quality with a piece of chalk. In- 
sert a new twist drill, steady your hand, 
and start it running. Then carefully bring 
the chalk against the drill shank about 
an inch in front of the jaws. The chalk 
should ride evenly pest the metal. If 
it doesn’t, you should be able to see or 
feel any irregularity. An out-of-round 
chuck gets worse as you use it. 

Industrial vs. domestic ratings. The 
big difference between these two ratings 
is in the way Underwriters Laboratories 
tests drills for the two classifications. The 
important point is that nameplate current 
ratings on drills approved for industrial 
use turn out to be more conservative and 
‘meaningful. You can rely more on them 
in choosing between drills: A higher cur- 
rent rating usually does mean a higher- 
powered, heavier-duty motor. 

Nameplate differences between domes- 
tic drills may also reflect real differences 
in quality, but you just can’t be sure. 

Convenience. Most of today’s 44-inch 
drills are lighter and shorter than those 
of a few years ago. A lighter drill is ob- 
viously easier to wield, especially when 
you’re working overhead or in an awk- 
ward position; a shorter one can get into 
more places. The drill “‘offset’—the dis- 
tance between the top of the body and 
the centerline of the chuck—may also be 
important when you have to work in tight 
corners. 

One-hand operation isn’t always desir- 
able. For some heavier types of work, 
you may want an auxiliary side handle 
so you can put your weight behind the 
drill and take a firm, two-hand grip. 

A lot of designing has gone into handles 
and body shapes. The best way to judge 
the feel and balance of a drill is to heft 
it a few times. While you’re at it, check 
the feel of the switch. They’re practically 
all of the momentary trigger type, but 
you'll find slight differences in the loca- 
tion and operation of the locking pin. Try 
several; you may find that one kind fits 
your hand better than another. END 


SNOW REMOVAL 


With Steering Sulky and Self Starter 
@ Powerful Gravely Tractor—with puas/ 
button Starter, New Steering Sulky ad 
Snowblower—make 
almost child's play! 
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wherever 
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Only a Ready-Cut 
Liberty Home 


offers you so much 


Chace. Quality, Beauty 


Get more home for less money with a Liberty Ready- 


Cut Home. 57 exciting designs from $2465 to $7926 


Build it yourself or be your own contractor. 
World’s original manufacturer of Ready-Cut Homes 


guarantees you highest quality kiln-dried lumber 
machine-cut to exact size, all siding, shingles, har 
ware, paints, windows, doors, flooring, et 

complete building plan ve on labor, 

material and contracting costs. You pay 
or architects fees. Write us today! 
Easy to Finance. As Little as $150 Down 
Materials Shipped Freight Prepaid 

Mail to: LIBERTY HOMES 
1390 LAFAYETTE AVE. 
BAY CITY, MICH. 
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That’s just a theory. However, scien 
tists have turned up evidence that some 
smokers do in fact differ from other peo 
ple. For example, when tobacco extracts 
were injected into the skin of a number 
of smokers, 16 percent of them showed an 
allergic reaction, and ailments that might 
be attributable to smoking occurred four 
times more commonly in this group than 
in the smokers having no reaction 

Again, in healthy young adults—Johns 
Hopkins medical students—whose fathers 
or mothers had had high blood pressure, 
smoking tended to bring on unusually 
large changes in heart activity The 
heart’s response to exercise differed, too 
Where a parent had had coronary heart 
disease, the changes were smaller than 
usual. Further, the students considered 
most likely—for hereditary and other rea 
sons—to get diseases of the heart and 
blood vessels at some future time were 
also those most likely to be smokers 

There’s evidence of correlation between 
smoking habits and personality traits. In- 
vestigators emphasize that this does not 
mean that smoking affects personality. It 
does suggest that those who have the cig- 
arette habit may also be more likely than 
other people to have particular traits. 

Among 250 Harvard graduates—chosen 
for study, while they were still in school, 
because they were judged to be entirely 
normal—the heaviest smokers tended to 
be restless, to be seekers after danger, to 
have had trouble in marriage. Non 
smokers tended to be steady and de 
pendable and to have had stable mar 
riages. Other differences: 

@ When examined in college, the smok 
ers breathed faster, tended to have lighter 
reflexes—and drank more coffee 

@ The non-smokers tended to enter sci 
entific careers; the smokers, careers in 
social relations, education and writing 

@ Since leaving college, smokers have 
continued to drink more coffee. They also 
drink more alcohol. 

The speculations that researchers are 
making today have historical precedents. 
Centuries ago, Europeans took up smok- 
ing in part because of its supposed medic- 
inal value. And Jean Nicot, the French- 
man who gave his name to the drug, 
earnestly believed that tobacco cured 
many diseases—including cancer. END 
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The little teague of family rac- 

ng. $449.00 complete. Write 
for free literature Dealer- 
ships now available. 


RACE-CRAFT MIDGET CARS 
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This Integrated Mechanism is the Reason Why 
V-M Stereo Record Changers Outsell All Others 
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CONTROLS _/ 


Automatic SNOW PLOW Operation 
with MONARCH Controls 


One man lifts or lowers the snow 


Battery 
Operated 
(Electric) 


plow automatically from the cab 
+ « « with MONARCH Power 
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50,000 


DYNA-MIGHT 


Controls. More than 
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Free Circular 


Lowest Price 


6 aay > to ) Sharpen vour Memory 
itinued from page 115) 

had to go over it 68 times to master it 
But when he took another list of equal 
size and spread the work over three days, 
he made it in only 38 repetitions. What's 
more, he retained the second list better 
forgot it more slowly later on. 

Ebbinghaus also discovered that there 
are good and bad times for mass-memo 
rizing. You memorize fastest when you’re 
most alert. Ebbinghaus himself was a 
late-morning man. You may be different 


Remembering numbers 


Rarely should you bother remembering 
long lists of numbers—tables, formulas, 
prices, telephone numbers. When you 
need them, look them up. 

But you may need some figures so often 
that they’re worth memorizing, just to 
save time. Anyway, there’s no harm in a 
little showmanship. If you can calmly call 
off a number that’s used often around 
your shop but that nobody else knows by 
heart, you'll give your boss one more rea 
son for taking notice of you. 

Ebbinghaus’ method works on num 
bers. Or you can link numbers with the 
sounds of letters. In one popular system 
each of the digits is assigned a consonant 
sound, thus: 


.d, t, or th 

n or kn (silent k 

m 

‘¥ 

a 

j, soft g, sh, or ch 

k, hard c, hard g, or 

fe 
9...porb 
o...8, 6 2 


ng 


soft c 


To remember a number, substitute a 
consonant sound for each digit, then put 
in vowel sounds to form words—the 
ridiculous or shocking, the better 

Suppose you want to remember that 
there are 28.3495 grams to the ounce 
You might translate the number as “No 
fee, my Ruby Lee,” or “Knife me, rab 
ble!’ In either phrase, the consonant se 
quence is: n, f, m, r, b, lL. 

You end up with a colorful image in 
stead of a set of abstract digits. “For the 
majority of people,” Dr. Furst, 
“words and pictures are to remem 
ber than numbers.” END 
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Look no further! Acclaimed 

by millions as the world’s 

most useful hand tool, Vise- 

Grip—handsomely boxed for 

Christmas tool he'll 

use every time! For home repairs, 

shop work, the outdoors! It’s a 

whole tool kit by itself: Super- 

pliers, all-purpose wrench, clamp, 

hand vise, and wire cutter! Only 

$2.15 to $2.95 at your hardware store. Ask for the 
new VISE-GRIP with Easy Release. 
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PORTABLE GENERATOR 
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Driver’s Report: Lark Vs. Rambler 
[Continued from page 69] 

get none of that brake, brake! who’s-got- 
the-brake? feeling in a panic stop. The 
Rambler’s panel generates an exciting 
sense of opening a Christmas package. 
The Lark’s, purely functional, again re- 
sembles something from abroad. 

The miles-per-gallon performance .of 
both cars, with both engine options, are 
about where they should be considering 
power. outputs, weights, and axle ratios 
In overdrive, the Lark six registers from 
33.9 miles to the gallon at a steady 30 
miles an hour to 25.7 at 60 m.p.h.; the 
Rambler six from 30.8 to 21.2. For the 
V-8s: the Lark, 27.5 to 20.5; the Ram 
bier, 24.2 to 18. 

The Rambler six performed under the 
handicap of only 90-odd miles on the 
odometer. The other cars had been broken 
in. (For a detailed report on gas econ 
omy, see the chart. ) 

Acceleration figures tended to support 
a suspicion that Studebaker’s engineers 
have taken their torque at the low end by 
valve and spark timing. With a 3.73 axle, 
the Lark six reached an indicated 60 miles 
an hour from zero in 20.4 seconds and ac 
celerated from 40 to 60 in 10.6 seconds 
The figures for the Rambler six with a 4.1 
axle: 16.3 and 8.7 seconds. 

The Lark V-8’s best 0-60 time with the 
3.73 axle was 9.2 seconds, and 40-60, 6.1 
seconds. The Rambler V-8’s times with 
the 4.1 axle: 13.5 and 6.5 

As for ride, anyone who quarrels with 
the feel of either car on the road ought 
to admit emotional maladjustment. 

How the Lark came to be is the story 
of a change of posture by Studebaker 
Packard with respect to its products as 
they compete with those of American 
Motors, the other independent producer, 
and of the three big corporations, Chrys- 
ler, Ford and GM. 

The Studebaker Champion, 
for 20 years, is gone. 
familiar lines, or series—the Commander, 
the President and most of the Hawk 
sports-type cars. The Studebaker Scots 
man, a true austerity automobile, lasted 
only a little more than a year. The com- 
pany killed off the Packard, except for 
the name, in 1957. Besides the Lark, only 
the Silver Hawk remains on the produc- 
tion line. 

The Lark was first sketched out in Au- 


produced 
So are the other 
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gust, 1956. Active blueprint work was 
started two years ago last fall. 

“We wanted to give the U. S. motorist 
what to date the industry has not sup- 
plied,” says Harold Eugene Churchill, 
Studebaker’s iron-gray president and one 
of the few auto manufacturers to come up 
through the engineering ranks. “That was 
a smaller, full-size car to transport pas- 
sengers at minimum cost consistent with 
maximum comfort and safety.” 

First goal was economy. Under Eu- 
gene Hardig, the company’s chief engi 
neer, Studie’s 20-year-old flathead-six en- 
gine was torn apart for a fresh look. 
Hardig wanted a smaller, “‘stiffer’” engine. 
So a new crankshaft was designed, with 
more overlap between the four bearings 
The stroke was shortened from 4.375 
inches to an even four. The bore was left 
at three inches. Cubage was cut from 185 
to 170 inches, and horsepower from 101 
to 90. Torque went down from 152 
pounds-feet at 1,800 r.p.m. to 145 at 
2,000. The compression ratio went up 
from 7.5:1 to 8.3 

The V-8 engine, producing 180 horse- 
power with a two-barrel pot and 195 with 
four barrels ard dual exhausts, was pretty 
near what Harold Churchill wanted. It 
was left alone except for a redesign of 
the intake manifold for better fuel econ 
omy and a boost in the compression ratio 
from 8.3 to 8.8 

Working from the ladder-type Cham 
pion frame, the engineers retained its 
width, shortened it and added stiffeners. 
The gauge of the frame metal for the V-8 
was increased. What the engineers know 
as “torsional rigidity” (resistance to 
twisting) shot up 24 percent, and “‘beam 
rigidity” (that to fore-and-aft bending) 
23 percent. 

{1 series of foreign cars, meantime, 
began to cruise Studebaker’s three-mile 
test track. Churchill, Hardig and Mike 
DeBlumenthal, Hardig’s assistant, want- 
ed to find out what the imports had that 
they could use. One result of that was 
the design of a box section for the front 
of the car, made from a single metal 
stamping. This also was part of the stif- 
fening process. 

While Duncan McRae, the company’s 
chief stylist, went to work on appearance 
under an injunction from Churchill to 
keep it simple, work was started on the 
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In the sea-going machine shop aboard 
the Triton, newest and largest atomic- 
powered submarine, STARRETT tools 
will help maintain this 447-foot, twin- 
reactored craft on long undersea vovages. 
Always the first choice of skilled crafts- 
men, STARRETT tools also helped set 
precision standards that made it possible 
for over 500 companies across the nation 
to contribute to the building and fitting 
out of the Triton 

Choose the right tools for your job or 
hobby from the complete line of Starrett 
mechanics’ hand measuring tools and pre- 
cision instruments, dial indicators, dial 
gages, steel rules, steel tapes, hacksaws, 
hole saws, band saws, band knives and 
precision ground die and flat stock. 


Big New Catalog — FREE. Describes 
and illustrates over 3000 Starrett Tools. 
Send the coupon. 


STARRETT TOOLS ore carried by leading 
Industrial Supply Distributors 
and Hardware Tool Stores 


THE L. S. STARRETT COMPANY 
Dept. Ps Athol, Moss., U. S 
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springing. This was tricky because the 
Lark—known then only as Car X—was 
to be several hundred pounds lighter than 
anything Studebaker had ever built. Yet 
it had to have a feel of weight and sta 
bility if it was to appeal to motorists 
who would want to heavy-foot the gas 
pedal on cross-country trips 

A hand-built Car X was driven at vary 
ing speeds over the roughest roads on the 
proving ground without shock absorbers 
The object was to mate the front and rear 
spring “rates” (the amount of deflection 
under load) and “frequencies” (the num 
ber of cycles per minute under shock 

“We made it on our second try,” re 
ports DeBlumenthal, looking as though 
he had just seen a miracle 

Overhangs, naturally, were razored 
down. Compared with the yong: gone 
35.6 inches in front, that of Car X was 
fixed at 27 inches. The reat thr oul was 
reduced from -50.3 inches to 39.5 

An immediate result of the surgery in 
front, in which the engine was moved 
back, was a reduction in the steering ef 
fort. Compared to the Champion, it re 
quires 22 percent less pulling on the 
wheel to park the Lark with a V-8 and 12 
percent less with a six 

The Champion's brakes were adopted 
without change. On the Lark six, there 
is a square inch of brake area for each 
17.5 pounds of car, and on the V-8 
which comes with bigger brakes—one for 
every 17.1 pounds. Those figures better 
the ones for the Rambler, or for Chevro- 
let, Ford or Plymouth. 

Once off the ground, the Car X project 
moved fast. Sometimes, in a jam, the 
engineers worked around the clock. The 
bulk of the chores were completed during 
1957. In a small company, changes don’t 
have to await the approval of a 50-man 
evaluation committee 

“Want to see what we’ve done to the 
manifolding on the 259-inch?” Hardig 
would telephone Churchill. 

“Yup,” would be Churchill’s reply. He 
was there in five minutes. 

Studebaker has high hopes for the Lark 
It’s pleased with some initial returns 
from outlying precincts—the banks and 
finance companies are anxious to do busi 
ness on a car so priced that the chance 
of repossessions from installment buyers 
is considerably reduced. END 
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can afford to be without! Developed, recorded, and 
produced by electronics engineers and 

by the Editors of Popular Science Monthly 

as another service to their readers. 
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Stop disappointment when you buy new 
equipment. Get the best out of your present 
rig. By playing the P.S. Test Records and 
listening to the sound from your loudspeaker, 
you can pinpoint faults that mar your listen- 
ing pleasure. Detailed instructions with each 
record guide you through various tests—tell 
you what to listen for and what each sound 
means in terms of the performance of each 
component. 

Each record serves its own particular pur- 

pose. They work as a team to give a hi fi sys- 
tem the most thorough workout available to 
the layman. No fault can hide from the re- 
vealing tests you can make yourself with 
these two records. 
Test Record No. 1, “Testing With Sine 
Wave Frequencies,” uses electronically pro- 
duced tones to analyze each component in 
your hi fi set. Here are just a few of its 
features 


@ Band oj pure sine wave sweep jrequency—continuous 
from 20,000 to 20 cycles. Plus a continuous sweep from 
300 to 20 cycles, with frequency markers every 50 cycles 
—ideal for tuning bass-reflex and other speaker enclosures 
@ Turntable rumble test with 1000-cycle reference signal 
recorded at precisely 7 cm/sec adjacent to one minute of 
silent grooves 

@ Stylus test with a signal recorded at extreme outer 
groove for comparison with the same signal recorded at 
innermost groove—a revealing test for stylus wear or 
pickup-cartridge deficiencies 


Test Record No. 2, “The True Sounds Of 
Musical Tones,” consists entirely of life-like 
tones of the actual instruments of a symphony 
orchestra—employed in a unique way to let 
you hear how your set gives out with real 


music, 

@ Explores the personality of orchestral instruments— 

different instruments, played solo and in orchestra, dem 

onstrate their distinctive sounds 

@ Tests bass response with actual music—musical instru 

ments measure the useful low-end response with a special 

technique 

@ Shows how high frequencies give realism to music— 

calibrated filters check the upper limits of your hi-fi 
MAIL THIS COUPON TODAY! 


mmr SS 
Magazine Services, Inc., Department R1258 
104 East 26th Street, New York 10, New York 
Please send me, postage free, and fully guaranteed, 
the number of Popular Science Hi-Fi Test Records I 
have checked below. My check or money order is 
enclosed. 


$3.50 for one Test Record No. 1 $5 for two 
(Testing With Sine Wave Frequencies) 
[) $3.50 for one Test Record No. 2 $5 for two 
(True Sounds of Musical Tones) 


$6 for one Test Record No. 1 and one No 
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Automation in a big way 

Tus giant 98,700-pound rotor is nine 
feet in diameter. It was made by General 
Electric for a rolling-mill motor at a steel 
plant in Monterrey—the first in Mexico 
to be put into automatic operation. 


Studio topped with glass dome 
THE odd building above is made of 150 


triangles of glass set in light wooden 
frames. It was built as a back-yard studio 
in two days by Hugh Pope, British ca 
thedral architect, his wife and a friend. 
Behind the glass is a lining of panels that 
can be taken out or put in to increase or 
diminish light from the sun. 
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Electric eye operates cutters 
HERE an electronic tracer is being put 
through its paces at Westinghouse to di- 
rect a battery of cutting torches through 
an intricate design. It uses a vibrating 
photo-sensitive cell to trace the pattern. 


Biggest beams support roof 

WELDED plate girders 365 feet long and 
weighing 125 tons each—-the largest ever 
produced in the United States—form the 
roof of this double-cantilever hangar. It 
is being built at San Francisco’s Interna 
tional Airport for United Air Lines and 
has sufficient breadth in its 153,000 square 
feet to service big jet airliners. 





GETTING where you are going over icv roads 
and other treacherous surfaces is all a matter 
of taking simple precautions and some easy- 
to-learn driving know-how. 

First of all, proper gas pedal, brake pedal 
and steering wheel handling will prevent 
mishaps. The rule is, make no sudden moves! 
Drive as if you were balancing a full glass 
of water on your dashboard. That means 


TIPS FROM 
TEXACO 


WHERE OTHERS CAN'T 


slow down, turn and accelerate gently ... 
g-e-n-t-l-y. Try not to come to a complete 
stop—especially on an upgrade—you may 
have difficulty starting again. 

What’s more, even if you use tire chains or 
snow tires all winter, carry a dozen or so 
small paper bags filled with sand. They'll 
start you moving when nothing else will. Just 
throw sand under each rear wheel and go. 


How to Safe-T check your engine against winter 


Use Texaco PT Anti-Freeze! You protect your engine 
against winter eight ways with Texaco PT Anti-Freeze: 


GUARANTEED 
PROTECTION! 


1. Safe-T checks against freezing, down to the tempera- 
ture level you select. 
2. Safe-T checks against evaporation. 


3. Safe-T checks against corrosion. 


TEXACO 


THE FINEST 


ANT! -F REEZE 
ANTI - FREEZE 


Safe-T checks against rust. 
. Safe-T checks against boil-away, even on warm days. 
}. Safe-T checks against foaming. 
. Safe-T checks against hose rot. 


3. Safe-T checks against deposits. 


YOU CAN Buy! 


Texaco PT is the only anti-freeze with a nationwide 


guarantee of protection — honored under the 
Texaco star in all 48 states. It’s the finest 
anti-freeze you can buy! 


TEXAC 


DEALERS 


IN ALL @6B STATES 


THE 
TEXAS 
COMPANY 


Texaco Products are also distributed in Canada, Latin America, and Africa 
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Prepare yourself for a better future... 


ia 





Choose the education you need 
in Today’s Army 


Here are three important ways in which Today’s 
Army can help you further your education .. . 





7. LEARN THROUGH SCHOOLING: If you're now in high school—by all 
means stay in school! But if for some reason you've had to leave school, here’s how 
Today’s Army can help you qualify for a high school diploma or college credits 
The United States Armed Forces Institute (USAFI) can offer you more than 
150 top-notch academic and technical courses. And there are even opportunities 
for regular classroom instruction right on your post. You can earn credits in courses 
you need to get your high school diploma—drawing a regular salary while you’ re 
learning! Thousands of Army personnel have qualified for high school diplomas 
and begun college level studies through USAFI. So can you! 


e. LEARN BY DOING: Only in Today’s Army can you choose your spot— 
and have it guaranteed*—before you enlist. For example: Interested in guided 
missiles? Sign up for the Army Air Defense Command! This will guarantee you 
an assignment to on-the-job training with a guided missile unit defending an 
important metropolitan area. You can even choose the metropolitan area in which 
you want to serve. Pick the spot that gives you priceless training and experience 
in the work you like most. Your assignment is guaranteed before you enlist! 


$. LEARN THROUGH TRAVEL: Travel is the most exciting way in which 
Today’s Army helps you round out your education. You meet new people, learn 
different customs, see the things you’ve read about come to life! And in Today’s 
Army you can choose your travel—it’s guaranteed* before you enlist! Europe o 
the Far East, you know where you're going because you chose it yourself. You can 
even enlist and serve with your buddies, sharing the wonders of the world together 
in an outfit you’re proud of. Learn through travel—choose your travel — before 
you enlist. This week, get details from your Army recruiter 





* HERE'S HOW your choice is guaranteed before you enlist: Just tell 
your Army recruiter which outfit you want to join—or where you'd 
like to serve. He'll check to make sure there’s a spot open in the outfit 
or area you want. If there is, you get it. If not, there’s no obligation 











Plan your education—get CHOICE, 
not chance, in Today's Army 
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“) tried studying My work 
on my own, but | nevef got 
the good out of it that 
came from my 1.0.5. 
Course. My salary has been 


increased 73.3%!" LB. 


Ohio 

“I am president of a 

Small corporation. A year 

2g0 | enrolled with 1. C. S. 

as the most practical 

means available to me 

to learn what | needed.” 
W.J.A. 
Michigan 
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[J Rememeer THE MORNING I FOUND ANDY SHOLL TRYING TO 
TAKE ON THE WHOLE NEIGHBORHOOD... 





ALL RIGHT, 
BOYS, 
WHAT'S 
THE 


THEY CALLED MY 
POP A “MUSCLE 
HEAD" JUST ‘CAUSE 
HE NEVER 
FINISHED 








ANDY! You've 
BEEN FIGHTING 
AGAIN! OH, IF 


MAYBE THIS 
WILL HELP... 
IT'S FROM 


SURE ENOUGH, WITHIN A FEW 
WEEKS I BEGAN TO DELIVER 
MORE LETTERS AND PACKAGES 





ONLY WE COULD ) INTERNATIONAL FROM 1.C.S. 





LEAVE THIS <CORRESPONDENCE 


/ 
NEIGHBORHOOD } SCHOOLS WE'RE KEEPING YOU BUSy THESE 


DAYS. ANDY'S FATHER IS TAKING A 
CORRESPONDENCE COURSE, 








IT WASN'T LONG BEFORE 1 BEGAN 
TO NOTICE. CHANGES IN THE SHOLL'S 
HOME. LITTLE THINGS. NEW CURTAINS, 
FLOWER BOXES. FRESH PAINT. AND 
THEN, ONE MORNING... 





LOOK, MR. MCCURDY. \ WOW! THAT'S 
HOW DO YOU LIKE / A BEAUTY! 
OUR NEW CAR? 





GOSH, ANDY, 
WILL YOUR 
POP TAKE US 
FOR A RIDE 
IN IT? 








A FEW WEEKS LATER, MRS.SHOLL 
MET ME AS L CAME LIP THE STEPS... 


HAS ANDY TOLD YOU THE NEWS? 
WE'RE MOVING. MR. SHOLL IS 
BEING TRANSFERRED. HE'S To BE 
| A SECTION LEADER IN THE NEW 

*, MILLDALE PLANT. HERE'S OUR 


WELL, I/M REAL HAPPY FOR 
you. BUT I/M GOING TO MISS 
ANDY—AND THAT 

T.C.S. MAIL 





— 


IT WAS YOU AND 
1.C.S. THAT MADE 
IT ALL POSSIBLE. WE 
THANK YOU BOTH! 














T'VE SEEN IT HAPPEN OFTEN. 
1.C.S. NOT ONLY CAN CHANGE 
PEOPLE'S ADDRESSES, IT CAN CHANGE 
THEIR WHOLE WAY OF LIVING. 











CARRIER IS 
LIKE ME, HE’LL 
BE GLAD TO 
TAKE A LETTER 
THAT HAS 
THE 1.C.S. 
COUPON 
INSIDE. I(T 
REALLY 
STARTS 
THINGS! 
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Give yourself 2 MONTHS 


VACATION 


“days off from May through 
Most people have 65 


Count your 
October 


of playtime you can make the most wonder- 


two months 
ful davs of your life! 

Isn't this the time to turn vour family gift- 
giving into one glorious, fun-filled venture? 
Mark your calendar for memorable days 
with an Evinrude . . . fishing secluded waters 
. skiing in sun and spray... picnicking... 
swimming... cruising in the friendly company 
ol boating people who know how to live! 

Do what more families are doing this 


Christmas... give your family fun afloat 


i oP, | rn 


i, 


WITH PLAY! 





with the finest power afloat! See the new 759 
Evinrudes most advanced motors in 50 
years with new thermostat control... 
new sound-sealed cushioned power .. . 8 
smartly-styled new modelsfrom 3 to V4 50 hp! 
See them at your Evinrude dealer (he’s 
listed in your phone book under “Outboard 
Motors” 
dreams into reality. Ask for new °59 catalog, 
or write: EVINRUDE MOTORS, 4393 N. 27th 
Street, Milwaukee 16, Wisconsin. A Division 
of Outboard Marine Corporation. In Canada: 
fd. by Ei 


where easy time payments can turn 


inrude Motors, Peterborough. 


QUIET OUTBOARD MOTORS 





